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Mpeancnosue

MNMpeaucnosune

Bnarogapum 3a nprobpeTteHne MynbTMnpuogHo cuctemsl MD88O.

MD880 - 3TO HOBbIVi MPOMBILLMEHHbIN 3TANOH C TOYKW 3PEHUS KOHCTPYKLMK, YAENBHON
MOLLIHOCTM, CKOPOCTM OTKINKA, TOYHOCTU yNpaBrneHns 1 obnacrten npyuMeHeHus.

XapaKTepuUCTUKN:

B Knacc HanpsikeHusi: 400/690 B

Bl [vanasoH HoMMHanbHOW MoluHocTu: 3,7 - 5600 kBT

Bl Tvnbl BoINPSIMUTENbHBIX MOAYIe: 6a30BbIf BbINPAMUTENb, PEKynepaTUBHbIN
BbINPSAMUTESb 1 aKTVBHBbIV BbINPAMUTENb

B YnpasneHue NpvBOAOM aCUHXPOHHBIX Y CUHXPOHHbIX ABUraTenem

| [MpeBoCXOAHbIN AUHAMUYECKUI OTKIUK Y TOYHOCTb ynpasneHua

O6nacTtb NpUMeHeHUs::

B Merannyprus

BbicokockopocTHoe o6opyaoBaHve Ansi HENPepbIBHOW NPOKaTKWU KaTaHKU U ropsiven
npokaTku nornockl, 06opyaoBaHue Ans Npon3BOACTBa NMCTa 60MNbLION LUNPUHBI 1
TONLWWHBI, 060PYAOBaHNE ANS XONOAHOW NPOKaTKW, MUHUSA TPaBNeHUs, NMNHKSA OTXWra,
TIMHUSI LUHKOBaHWS, NIVHWS HAHECEHUS LIBETHOTO MOKPbITUS, 06opyfoBaHWe Ans
NpOM3BOACTBA CMIaBOB LBETHbIX MeTannos u obopynoBaHve ANns Npov3BoAcTBa npokaTa
13 LBETHbIX MeTannoB

B Llenntono3Ho-6ymaxHas NpoMbILLIIEHHOCTb

O6opynoBaHve ans npovssoacTea bymaru, BKMoYasi NPOU3BOACTBEHHBIE MUHUM
HenpepbIBHOIO pexuma paboTbl, Tak1ue Kak HanopHbIi LMK, CETOYHas YacTb, NpeccoBas
YacTb, CyLUUrbHas YacTb, NPOKIIelka, TBepaoe KanaHapoBaHUe, HaHeCEHUE NMOKPbLITHS,
cynepkanaHap v nepeMoTHbIN CTaHOK.

B TMopToBoe o6opyaoBaHMe 1 Npoyee KpynHoe nogbemHoe o6opyaoBaqHme

BeperoBoi MOCTOBOW KpaH A KOHTENHEPOB, MHEBMOKOMECHbIN (PENbCOBbIN) KOHCOSbHbIN
KpaH ANt KOHTENHEPOB, rpedepHbIN Cy0BOV Pa3rpy34vuK, KpynHblE KOHCOMbHbIE KpaHbl
ONS CYAOCTPOEHUSA U KPYMHbIE NUTENHbIE KpaHbl

B Cynosoe obopynosaHue

O6opy,qoaaHV|e MOPCKNX 3NTEKTPUHECKNX MaBHbIX U BCNOMOraTesbHbIX MallnH U
MOHTaXHbIX CyOB



Mpeancnosne

M KaGenu

BbIicokoMoLLHbIE KPYTUINbHbIE MalLUWHbI KNEeTbeBOro Tmna, HaMoTO4YHbIe MallUHbI U
BbICOKOMOLLHblE MHOrownMHAaeribHble MallnHbl 414 BOJTOYEHUA NPOBOSIOKU N3 MeHO-
antMnHneBoOro matepuana

M TMpouee

MpeobGpasoBaTteny SHePrMn BETPa, UCMbITaTeSNbHblE CTEHAbI, CUCTEMbI YNpaBNeHUs
HM3KOrO HanpshKeHWs!, TpaHCMOPTUPOBKa HeddTU 1 rasa, TPaHCNOPTMPOBKa Ha 0GbekTax
rOpHbIX paboT

M3penus cepumn MD880-20 npeacrasnstoT cobort Moaynm 6a3oBoro BbINPSIMUTENS B
cocTaBe cucteme MD880. MowHOCTb OTAeNbHOro ngenusa coctaenset 475-929 kBr,
MakcuMarbHasi MOLLHOCTb B pexume napannensHon pabotbl — go 5183 kBt. brnarogaps
NPOCTOW KOHCTPYKLMW U BbICOKOWN CTEMEHN MHTErpaLumn Mogynb 6a3oBoro BbINpsiMUTENS
obecneunBaeT yao6bCcTBO COOPKM U TEXHNYECKOTO 0OCMYXKMBaHUS, ONTUMU3ALMIO
MCMnonb3oBaHusa cB0H6OAHOrO NPOCTpPaHCTBa LKada, CoKpaLleHne Konm4ecTsa LWKadgoB U
3aHMMaeMoro NpPoCTPaHCTBa.

HacToswwmii JokyMeHT npeacTasnsieT coboi pyKoBOACTBO Nonb3oBaTens Ans Moayns
cepun MD880-20, BkrtovatoLLiee npaBuna TEXHUKN Ge3onacHocTu, uHgopmauumo 06
n3aenuu, ykasaHusi Mo MOHTaXy MeXaHU4YecKon 1 dNeKTPUYECKON YacTu, onvcaHue Moayns
ynpaeneHns, ykazaHus No BbINOMHEHWIO TEXHUYECKOTrO OBCYXUBaHUSI Y TEXHUYECKOTO
KOHTpOns. BH/MaTensHO 03HAaKOMUTBLCS C faHHLIM PYKOBOACTBOM Nepes, Hadanom
ncnonb3oBaHus. Mo BcemM Bonpocam, CBsi3aHHbIM C (OYHKLMOHAMbHLIMU U TEXHUYECKUMU
XapakTepucTrkamu usgenusi, npocum obpaluartbesi B Crnyx0y TEXHUYECKON NoaaepXKku
Inovance.

Mepb! NpefoCTOpoOXHOCTH

¢ Ha yepTexax B JaHHOM pyKOBOACTBE MO 3KCMyaTaummn 3enmne B HEKOTOPbIX Criydasix
n306paxeHo 6e3 KpbILLEK UMK 3ALLUTHBIX OrPaxXAeHU Ans BO3MOXHOCTU UNOCTpauum
netanei. CHavana yCTaHOBUTb KPbILLKW UK 3aLLUTHbIE OrPaXaeHUs!, @ 3aTEM BbINOMHATb
onepaumu B COOTBETCTBUM C UHCTPYKLIMSIMU.

€ PucyHkM B JaHHOM pyKOBOLCTBE OTHOCSITCS TOMbKO K 6230BbIM BhINPAMUTENSM Cepun
MD880-20. OHv npegHasHayYeHbl TONbKO AN UNNOCTPALUN N He BCeraa NorHoCTbo
COOTBETCTBYIOT NPUOBGPETEHHOMY U3AENUIO.

¢ B03MOXHO BHECEHWE M3MEHEHUIA B COAEPXKaHME AAaHHOMO PyKOBOACTBa 6e3 yBeaoMneHns
B CBSI3M C YCOBEPLUEHCTBOBaHWEM U3AESNNs], yCOBEPLUEHCTBOBAHUEM XapaKTEPUCTUK NN
NOBbILLEHWEM TOYHOCTU M yAOBCTBa NCNOMb30BaHNSA PyKOBOACTBA.

4 [lo Bcem BOMpocaM, CBSI3aHHbIM C 3KCMnyaTaumen n3nenus, npocum obpatyarses K

pervoHasnibHoMy NpeaCcTaBUTENIO UMW B CIYXG0Y TEXHUYECKON noaaepxku Inovance.
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MpaBuna TexHukn 6esonacHoCcTH

1 NpaBuna TexHUKM 6e3onacHOCTU

B naHHom pyKoBOACTBE Mepbl NPeaoCTOPOXHOCTU KnaccupuumMpoBaHbl B 3aBUCUMOCTH OT
CTeneHun onacHoCTu:

A DANGER |, .
: HecobntopgeHne MHCTPYKLWIA NpUBeaET K NOMYYEHWUIO TSKENbIX TPaBM Unu
cMepTu.

ACAUTION .
: HecobnitogeHne MHCTPYKLMIA MOXET NMPUBECTM K MOMYHYEHUI0 TPasm
CcpefHel Unn nerkon CTeneHn TSHXKECTU, UM NOBPEXAEHNIO 060pyAOBaHNS.

[MNepen MOHTaXXOM, BBOAOM B 3KCMyaTauuio U TEXHUYECKUM 06CNyXMBaHWEM OaHHOM
CUCTEMbI BHUMATENLHO 03HAKOMUTLCS C COAEPXXaHMeM AaHHOW rnaBbl. Bo Bpems paboTbl
cobntogatb Mepbl NPeAOCTOPOXXHOCTY, YKasaHHble B AaHHON rmase. KomnaHus Inovance
He HeceT OTBETCTBEHHOCTU 3a NOJSyYeHne TpaBM 1 NnoBpexaeHne obopynoBaHus B
pesynbrate HenpaBuITbHOMO NCMOMb30BaHUSI 060pyaoBaHUS.

1.1 Mepbl NnpeaoCTOPOXKHOCTHU

1) Mepen MoOHTaxoM

Mepbl NPeA0CTOPOXHOCTH

& DANGER

€ Bo nsbexaHune noepexaeHuii Mogynb 6a3oBoro BeiNpsMuTens TpebyeT 6epexHoro obpalueHus.

€ He ncnonb3oBaTtb Moaynb 6a30BOro BbINPSAMUTENS C NMOBPEXAEHNUSIMU UMW C HEAOCTAOLWMMU
y3namu v aetansMu. B npoTMBHOM criydae BO3MOXHO MOMyYeHre TpaBMbl UNU NOBPEXaeHNEe
obopyaoBaHus.

&CAUTION

@ He BbINONMHATL MOHTaX MOAYNst 6a30BOr0 BbINPSAMUTENS NMPU 06HapY>KeHWUW CreaoB BoAbI,

OTCYTCTBWSI Ai€Tanen Unm NoBPEXAEHUs NPy pacnakoBke.

@ He BbINONHATL MOHTaX MOAYNst 6a30BOro BbINPSIMUTENS, €CNW Nony4YeHHoe oGopyAoBaHne He
COOTBETCTBYET yNakoBOYHOMY FUCTY.

@ He npukacaTbCsi pykamu K y3nam u AeTansiM CUCTEMbI YNpaBneHus. B npoTueHoM criyyae
BO3MOXHO MOBpexXAeHNe 060pyNoBaHs SIEKTPOCTATUYECKUM PA3PSLOM.
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2) [pu MoHTaxe

Mepbl NPeA0CTOPOXHOCTH

A DANGER

€ YcTaHoBKa mogaynemn 6a30BOro BbINPAMUTENS OCyLLeCTBNAETCA Ha OCHOBaHUAX, He

noaAepX1BatoLLMX ropeHre, HanpuMmep, Ha MeTannyYecknx NOBEPXHOCTSAX, Ha 6esonacHom
PacCTOsiHUM OT rOprOYMX MaTepumanos. B npoTMBHOM criyyae BO3MOXEH noxap.
@ He ocnabnsatb kpenexHble 60M1Tbl Ha MoAyre 6a30BOro BbiNpsiMuTens, ocobeHHo GonTel ¢

KpacHOWM MapK1pOBKOA.

ACAUTION

@ [36eratb NageHns TOKONPOBOASALLMUX NPeaAMETOB BHYTPb MOAyns 6a30B0Oro BbINPAMUTENS,

HanpvMmep OTXOA0B KOHLEBOW 3afenku kabenewn n BUHTOB, a Takke NPOYNX NOCTOPOHHMX
npeameToB. B NpoTUBHOM crnyyYae BO3MOXHO NOBPEXAeHWe Moayrns.

€ YcTaHoBka Moayneli 6a30BOro BbINPSIMUATENS OCYLLECTBIISIETCS B MecTe, obecrnedvBatoLem
XOPOLUWIA 0TBOZA Tenna.

3) MoHTax aneKTponpoBOAKM

Mepebl NpeaoCTopoXHOCTH

A DANGER

4 K BbINonHeHuo ANEKTPOMOHTaXXHbIX pa60T A0nycKaeTca TONbKo KBaJ'II/ICbVILI,I/IpOBaHHbIe ANEKTPUKN.

MoHTax BLINONHAETCS B COOTBETCTBUM C MHCTPYKLMSIMM, YKa3aHHLIMW B JaHHOM pykoBoAcTee. B
NPOTUBHOM Cly4ae BO3MOXHAa Cepbe3Has OnacHOCTb.

@ [Nepep Hayanom anekTPOMOHTaXHbIX paboT y6eanTbes, 4To Moaynb 6a30BOro BhINPAMUTENS
0becTo4eH. B npoTnBHOM cryyae NpousonaeT NopaxeHne 3NeKTPUHEcKUM TOKOM.

@ [MpaBnnbHO 3a3eMnNUTL MoAYNb 6a30BOr0 BLINPSMUTENS B COOTBETCTBUM C TpebosaHuamun. B
NPOTUBHOM CIly4ae NPoVN30NAET NOPaXKEHNE ANEKTPUHECKNM TOKOM.

@ O6paTuTb BHUMaHWE Ha MapKUPOBKY KIEMM, YTOObI He AOMYCTUTb HEMPaBUILHOMO MOAKITIOHEHUS.
B npoTuBHOM Cry4ae npov3oiiaeT NoBpexaeHne BoINpAMUTENS.

@ Y6eauTbCs B COOTBETCTBUM 3rieKTponpoBoaku TpebosaHunsm OMC 1 MeCTHbIM cTaHAapTam
6e3onacHocTu. Vicnons3osaTtk kabenu ¢ AnameTpamu, peKOMeHA0BaHHbLIMU B JaHHOM
pykosoacTse. B npoTnsHOM criy4ae BO3MOXHbI HECHACTHbIE Criydau.

@ He noaknioyatb TOPMO3HON PE3NCTOP Mexay Knemmamu (+) 1 (-) LWKHbI NOCTOSIHHOTO Toka. B
NPOTUBHOM CIly4ae BO3MOXEH noxap.
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4) Tepen BKNOYEHNEM NUTAHKSA

Mepbl NPeA0CTOPOXHOCTH

A DANGER

* [Mepen BKNIOYEHMEM NUTAHWA BbINOMHUTL MOHTAX mMoayns 6a3oBoro BbINPAMUTENS B LKA W
3aKpbITb ABEpLY LIJKaCba. B NMPOTUBHOM Clly4ae BO3MOXXHO NnopaXeHue anekTpnu4eCckum TOKOM.

@ [lMoakntouuTb Bee nepudepuiiHble yCTPOCTBa B COOTBETCTBUM C UHCTPYKLUMSMU B JAHHOM
PYKOBOACTBE. B NPOTUBHOM Criy4ae BO3MOXHbI HECHACTHbIE CryYau.

&CAUTION

@ Y6eauTbCsi B COOTBETCTBUM Knacca HanpshKeHna BXO4HOIo UCTOYHMKA NMUTaHUA Knaccy

HOMUHAINbLHOro HanpskeHVst Moaynst 6a3oBOro BbINPSIMUTENS.

@ Y6eauTbCsi B NPaBUbHOM NOAKIIOYEHUM BXOAHbBIX knemm nutanns (R, S, T) 1 BbIXOAHbIX KNemMM
(+, -). Y6eanTbCs B OTCYTCTBMM KOPOTKOIO 3aMblKaHUSA Ha nepudepuiiHbIx Lensx. YoeanTtocs B
HaZleXXHOM KpernneHun nepudepuitHoii NpoBoAKW. B NpoTUBHOM criydae BO3MOXHO NOBpeXAeHVe
Moayns 6a3oBoro BbINpPAMUTENS.

@ He BbIMOMHATbL UCMbITAHWS ANEKTPUYECKON NPOYHOCTM ANs Nobbix YacTen Moayns 6a3oBoro
BbINPAMUTENSI, MOCKOSbKY Takne UCMbITaHua 6binu NpoBeaeHbl nepes NocTaBko 060pyaoBaHMS.
B npoT1BHOM criy4ae BO3MOXHbI HECHACTHble cry4vau.

5) lMocne BkNOYEHUsI NUTaAHUSA

Mepbl NnpeaocTopoXHOCTM

DANGER

@ He oTKpbIBaTb KPLILLKY MOCME BKIOYEHWS NUTaHWS. B NPOTUBHOM CriyyYae NpousonaeT nopaxeHme
3M1EKTPUYECKNM TOKOM.

@ He npukacatbcsi kK Moayrno 6a30B0ro BbINPAMUTENS 1 NePUDEPUHBIM LENsSIM MOKPLIMU PyKamu.
B npoTMBHOM Criyyae Npov3onaeT NopaXeHNe 3NeKTPUYECKNM TOKOM.

@ He npukacaTbcsi k knemMmam BBofa/BblIBoAa Mogynst 6a30BOro BuINpsiMuTens. B npotveHom
crnydyae NpousoNaeT NopakeHne aNeKTPUHECKUM TOKOM.

@ CucTema BbINOSHAET CaMOAMarHOCTUKY NPy BKIOYEHUN NUTaHKs. He npukacatbes K Lensam
BbICOKOTO HaMpsiKeHUst Moayss 6a3oBoro BeINpsAMUTESNS. B NpoTMBHOM criyyae npousonaer
NopaxeHne 3MeKTPUYECKIUM TOKOM.

@ He BHOCWTb M3MEHeHVsi B 3aBOACKME NapameTpbl Moaysst 6a30Boro BbiNpsMuTeNs. B npoTusHom
crnyyae BO3MOXHO NOBpPEXaeHUe 060pyaoBaHMS.
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6) Okcnnyataums

Mepbl NPeA0CTOPOXHOCTH

A DANGER

@ K nposepke 0GHapyXeHWs curHana Bo Bpemsi paboTsl 060pyA0BaHUS 4OMYCKAOTCS TOMBKO

cneuvanucTbl. B NpoTMBHOM criyyae BO3MOXHO NMoslyYeHne TpaBMbl UMW MOBpeEXAeHne
obopyaoBaHus.

&CAUTION

@ He ponyckatb nonagaHus NOCTOPOHHUX NPEeAMETOB B MOAy b 6a30BOro BbINPSIMUTENS BO BPEMSI

pa6oTbl. B NpoTMBHOM Cry4ae BO3MOXHO NOBpeXaeHne o6opyaoBaHus.

7) TexHunyeckoe obcnyxvBaHve

Mepb! MPesocTopoXXHOCTH

& DANGER

@ He BbINONHATL TEXHUYECKOE OGCJ'Iy)KVIBaHVIe W He PEMOHTUPOBaTbL MOAYIb 6a3oBoro BbInpaMUTEna

BO BKJTHOYEHHOM COCTOSIHWW. B NPOTUBHOM Clyyae Npon3oiaeT NOpaxeHNe aneKTPUYECKUM
TOKOM.

@ BbINonHATbL TexHWYeckoe 06CMyXUBaHNE U PEMOHT TOMbKO MOCHE CHIDKEHUS HanpshKeHNst
BbINPSIMUTENS HUXe Ge3onacHoro HanpsixeHus (36 B). Mocne BbIkMOYeHUs pekomeHayeTcs
nogoxaarb 15 MUHYT. B NpOTUBHOM Criydae OCTaTouHbIV 3apsif KOHAeHcaTopa MOXeT NPUBECTM K
nomnyyYeHuto TpaBMmbl.

@ K BbINOMHEHWIO TEXHUYECKOrO 06CNYXVMBaHUS 1 PeMOHTa [0MycKaeTcsi TONbKO CreLuanbHO
06y4eHHbI NepcoHan. B NpoTMBHOM criyyae BO3MOXHO MOMyYeHne TpaBMbl MU NOBPEXAEHNE
obopynoBaHus.

@ [ocne 3ameHbl Moayns 6a30BOro BbINPAMUTENS MOBTOPHO NMPOBEPUTL U YCTAHOBUTL NapaMeTpbl.

Pa60Ty C nogkno4vyaemMbiMn yCTpOI;ICTBaMI/I BbIMOMHATE B 06€CTOYEHHOM COCTOSIHUM.

1.2 OOwwme Mmepbl NPeAOCTOPOXKHOCTH

1) He ponyckaTb YacTbIX BKMHYEHWUI 1 BbIKIKOYEHWI Moy 6a30Boro BbinpsamuTens. B
NPOTVMBHOM Crly4ae CpoK ero crnyx6bl CokpaLlaeTcs.

2) Ha nnueByro CTOPOHY MoaynA 6a3oBoro BbINpAMUTENA HaHEeCEeHbI npeaynpegutenbHble
3HaKu. ﬂpw Kcnnyatauun moayna ctporo cobnopatb TpeﬁOBaHMH npeanynpegnTernbHbIX
3HaKOB.

¢ K TexHuyeckomy o6CcnyxmBaHuUio AONYCKAETCA TONMbKO KBannMULMPOBAHHbBIA NepCcoHar.

e OTKNHOYUTb BCE UCTOYHMKM MUTAHUS M NodoxaaTth 15 MUHYT nepes TEXHUYECKUM
obcnyxmBaHMeM.

e [lepen TexHUYecknM obCrnyxnBaHnem BHUMATENbHO 03HakoMUTbLES ¢ "6 Maintenance

and Servicing" on Page 69.
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3)

5)

O6nacTtb NpYMeHeHUst

Mpu HeobxoaMMOCTU NPUMEHEHUS AAHHOIO M3AENnst AN 0cobbIX Lenen, Hanpumep,
0N UICNOMNb30BaHWsA Ha yNpaBnsieMoM NepeaBnKHOM 000pyL0BaHUM, MEANLMHCKOM
obopynoBaHMM, B @9POKOCMUYECKON NMPOMBILLNEHHOCTU, B SSAEPHON U TPaaULMOHHOMN
3HepreTvke, Ha 060pyaOBaHMM ANS CBSI3N C NOABOAHBLIMU PeTPaHCNATOpamMu, MPOCUM
obpalaTtbecsi K pervMoHanbHOMY NpeacTaBUTENO UK K PYKOBOAMTENO OTAeNa npogax
Halen KoMnaHuu.

[aHHOe nsgenve NponsBoaUTCst Nog CTPOrMM KOHTporem kavectsa. OgHako npu
MCMNONb30BaHMN AAHHOIO U3Jenus B 060pynoBaHMmM, OTKa3 KOTOPOro MOXET NPUBECTH
K CEpbE3HOMY HECHACTHOMY Crlyyato unu yuiepby, HeobxoaMmMo nNpeaycMoTpeTb
MCMNOMNb30BaHVe NpeaoXpaHUTENbHOMo yCTPONCTBA.

CoBMeCTUMbIE Harpysku

Vcnonb3oBaTb AaHHOE u3fenve COBMECTHO ¢ Moayrnem uHsepTopa cepun MD880.

Bbl6paTb NoAXoasLLnmn Moaynb 6asoBoro BbINpAMUTENA B COOTBETCTBUN C
HOMUHAlIbHbIM TOKOM Harpysku.

BbinonHutb NPOBEPKY CONPOTUBNEHNA U30NALUN NMPU MOHTaXe HOBOW Harpyskum mnu
kabenen, unu B paMKax niaHoBOro TeXHN4eCckoro OGCI‘Iy)KVIBaHI/Iﬂ.

I'Ipm MCNbITaHNAX COMPOTUBNEHNA N30NALKN NONMHOCTLIO OTCOEAUHUTL MOAY b
6a3oBoro BbINpAMUTENA OT UCMbITYEMbIX netanen.

Mcnonb3oBaHue 3a npegenaMm HOMUHaNbLHOMO HaNPSHKEHUS

Wcnonb3osaTtb Moaynb 6asoBoro BbINpAMUTENA B npeaenax gonyctmMmoro pa6oqero

HanpsXeHud, yKka3saHHOro B JaHHOM pyKOBOACTBE. B npotusHOM Cllyqae BO3MOXHO
nospexaeHne BHYTPEHHNX y3rnoB U nertanen mMoaynsa. Mpn HeobXoAMMOCTH MCMONb30BaTh
COOTBETCTBYKOLLEE yCTpOVICTBO NOBbILLEHUA UMM NOHUXXEHUA HanpsXXeHUA.

6)

BbicoTa Hag ypoOBHEM MOPS U CHUXKEHWE JKCMITyaTaLMOHHBIX XapaKTepucTuK

TpeGyeTcg CHMXeHue aKcnnyaTauMoOHHbIX XapakTepUCcTuK Mmoaynsa 6asoBoro BbInpaMnTens

npu ero aKkcnnyataunun Ha BbIiCOTe 6onee 1000 m Hag YpPOBHEM MOpPA U3-3a ocnabneHus
oxnaxgatoLuero addekra ns-3a paspexxeHHoro BO3ayxa.

7) Ytunusaums

anI FOPEeHNN INEKTPONNTUYECKNX KOHOEHCATOPOB Ha NneYaTHbIX nfiatax BO3MOXeH B3PbIB

3TUX KOHOEHCAaTopOoB. I'Ipvl ropeHnm NNacTnKoBbIX aetanen npoucxoaunT BblaeneHne

A0O0BUTLIX ra3oB. 3T Aetanu TpebytoT obpalleHUs Kak ¢ MPOMbILLIIEHHbIMI OTXO4aMMU.
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2 Undopmaumnsa 06 nsgenum

2.1 O6wme cBeaeHusA

MD880-20 - aTo Mmoaysib 6a30BOro BbINPSIMUTENS HU3KOFO HanpsieHust obLiero
Ha3HayeHusi, pa3paboTaHHbI komnaHuen Inovance. OH OTNMYaeTCsa BbICOKOW YAENbHON
MOLLHOCTbIO, KOMMAKTHOCTbIO KOHCTPYKLIMW 1 BbICOKON HaAeXHOCTbIo. Knacc HanpsKeHns
AaHHoro n3genus oxaatbiBaeT 400 1 690 B, ¢ HOMMHaNBHON MOLLIHOCTBIO OAVHOYHOTO
nagenus 475 - 929 kBT. 3a cyeT napannenbHOro NOAKIMOYEHUsT HECKOMBbKMX MoZynen
BO3MOXHO [OCTUXeHVe Bornee BbICOKOW HOMUHAMNBHOW BbIXOAHOW MOLLHOCTM (A0

5183 kBT), npegoctaBnsieMoi Ha OAVH UMK HECKOSbKO MoAyrnew MHBepTopa.

2.2 Homep mopenu n nacnopTHas Tabnuyka

MD880 - 20M - 0982 - 4

‘ Koa 1 Cepusa nsgenvs | Kop 2 Tun 6noka | Kop 3 | HomuansHbiii Tok ‘ Kog 4 | Knacc HanpsxeHus
MpuBoA NepemeHHoro ’ 20M Mogaynb 6a3080r0 l 0982 982 A ‘ 4 TpexchasHoe 400 B

MD880 BLINDAMWTENs (nepemeHHbIii Tok) nepem. Toka
’ Toka cepuvt MD88O P 7 TpexcpasHoe 690 B
nepem. Toka

Puc. 2-1 Homep mogenu

MpumeydaHne: B «Koge 3» ans unntoctpaumm YKa3aHO TOJ1bKO OHO 3Ha4YeHue
HOMMUHAlIbHOIo TOKa.

MacnopTHas Tabnuyka
4

~

Otmetka
Mogens —» MO[EJTb: MD880-20M-0982-4 ceprachuara
Homunan exona—» BXO[: 3 ®A3bl 380-415 B nepem. T. 982 A 47-63 'y

HomuHan sbixona—»t BbIXOLl 540-590 B nocT. T. 1202 A 649 kBT
3aBopckorn Ne——st 3aB. Ne: 016200514G900001

=
—

Puc. 2-2 MacnopTtHas Tabnuyka
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2.3 HommnHanbHOe HanpsiXXeHne N MOLHOCTb

Tabn. 2-1 HomuHanbHoe HanpsbkeHe U MOLLHOCTb Moayns 6a30BOro BeiNpsAsMUTENS cepumn

MD880-20
HomuHanbHoe | HomuHanbHbI BbixogHoe HomuHanbHas Makc. Tennosoin Pa3meps! (LWupuHa x
HanpshkeHue TOK HanpshkeHne MOLLHOCTb macca pexnm ny6uHa x Beicota))
B nepem. T. A (nepewm. T.) B noct. T. kBT (nocr. T.) KT kBT MM
Cuctema 718 475 180 3,52 230 x 602 x 1393
400 B: 540 - 590
380 -415 982 649 182 5,12 230 x 602 x 1393
Cuctema 570 650 184 2,96 230 x 602 x 1393
690 B: 740 - 975
525 - 690 815 929 195 4,32 230 x 602 x 1393

2.4 TexHU4YeCKUe XapaKTepUCTUKN U BbIGOp Mmoaenu

Mogynb MD880-20 gocTyneH B ABYX Knaccax HanpsikeHus. B cneaytowen Tabnuue
nepeymcrieHbl KOHKPETHbIE MOAENN N TEXHUYECKNE XapaKTEPUCTUKN.

Tabn. 2-2 Tabnuua mogenein moayns 6asoBoro BeinpsimuTens cepun MD880-20

Bes neperpyaku TNerkas Harpyaka Ig:ggig
Mogens Iy Iy iz Sy Py lig Py lug Pua Mgg;e;)g:;le
(neﬁeM. A (_';_'_C;CT' (ng‘c‘r. kBA kBT A ('11,_()’“ kBT A (,':())CT' kBT
T T.)
UN =400 B (380 - 415 V), £10 % (-15 %, < 1 MWH), HOMMHanbHasi MoLLHOCTb: 400 B
6-MMNYNbCHbINA
MD880-20M-0718-4 718 879 | 1142 | 497 | 475 844 456 659 356 T2
MD880-20M-0982-4 982 1202 | 1562 | 680 | 649 1154 623 901 487 T2
MD880-20M-1336-4 1336 1635 | 2126 | 926 | 883 1570 848 1226 | 662 2xT2
MD880-20M-1826-4 1826 2235 | 2905 | 1265 | 1207 | 2146 | 1159 1676 | 905 2xT2
MD880-20M-2739-4 2739 3352 | 4358 | 1898 | 1810 | 3218 | 1738 | 2514 | 1358 3xT2
MD880-20M-3651-4 3651 4469 | 5809 | 2529 | 2413 | 4290 | 2317 | 3351 | 1810 4 xT2
MD880-20M-4564-4 4564 5586 | 7262 | 3162 | 3016 | 5363 | 2896 | 4190 | 2262 5xT2
MD880-20M-5477-4 5477 6704 | 8715 | 3794 | 3620 | 6435 | 3475 | 5028 |2715 6xT2
12-UMNynbCHbIN
MD880-20M-1336-4 1336 1635 | 2126 | 926 | 883 1570 848 1226 | 662 2xT2
MD880-20M-1826-4 1826 2235 | 2905 | 1265 | 1207 | 2146 | 1159 1676 | 905 2xT2
MD880-20M-2674-4 2674 3273 | 4255 | 1853 | 1767 | 3142 | 1697 | 2455 | 1325 4xT2
MD880-20M-3651-4 3651 4469 | 5809 | 2529 | 2413 | 4290 | 2317 | 3351 | 1810 4xT2
MD880-20M-4008-4 4008 4906 | 6377 | 2777 | 2649 | 4709 | 2543 | 3679 | 1987 6xT2
MD880-20M-5477-4 5477 6704 | 8715 | 3794 | 3620 | 6435 | 3475 | 5028 |2715 6xT2
UN =690 B (525 - 690 B), £10 % (-15 %, < 1 MuH), HOMMHanNbHas MoLHOCTb: 690 B
6-MMnynbCHBIN
MD880-20M-0570-7 570 698 907 | 681 650 670 624 523 487 T2
MD880-20M-0815-7 815 998 | 1297 | 974 | 929 958 892 748 697 T2
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Bes neperpyaku Ilerkas Harpyska I:?gigig
Monens Iy In [ Sy Py [ P lha Pha Mg;;e;);(::le
(ne?em. A (EC)JCT' (H%T. «BA | BT | (:_()’CT' wBr | A (:())CT' KBT
MD880-20M-1061-7 1061 1299 | 1688 | 1268 | 1210 | 1247 | 1161 974 907 2xT2
MD880-20M-1515-7 1515 1854 | 2411 | 1811 | 1727 | 1780 | 1658 1391 | 1295 2xT2
MD880-20M-2273-7 2273 2782 | 3617 | 2716 | 2591 | 2671 | 2488 | 2087 | 1944 3xT2
MD880-20M-3031-7 3031 3710 | 4823 | 3622 | 3456 | 3561 | 3317 | 2782 | 2592 4xT2
MD880-20M-3788-7 3788 4636 | 6027 | 4527 | 4319 | 4451 | 4146 3477 | 3239 5xT2
MD880-20M-4546-7 4546 5564 | 7233 | 5433 | 5183 | 5341 | 4976 | 4173 | 3887 6xT2
12-MMNynbCHbI
MD880-20M-1061-7 1061 1299 | 1688 | 1268 | 1210 | 1247 | 1161 974 907 2xT2
MD880-20M-1515-7 1515 1854 | 2411 | 1811 | 1727 | 1780 | 1658 1391 | 1295 2xT2
MD880-20M-2122-7 2122 2597 | 3376 | 2536 | 2419 | 2493 | 2323 1948 | 1814 4xT2
MD880-20M-3031-7 3031 3710 | 4823 | 3622 | 3456 | 3561 | 3317 | 2782 | 2592 4xT2
MD880-20M-4546-7 4546 5564 | 7233 | 5433 | 5183 | 5341 | 4976 | 4173 | 3887 6xT2

OnpepeneHus:

Iy: HOMUHanNbHBIV BXOAHOW (NepeM. T.)/BbIXOAHOW (MOCT. T.) TOK; |z

- Makc. BbIXOZHOW TOK

SNZ HOMWHarnbHaa nonHasa MOLWHOCTb; PNZ HOMUHarnbHaga BbIXoAHasA MOLLHOCTb

| 4: HEMPEPbIBHbIN BBIXOAHOWM TOK B 0GNacTsiX MPUMEHEHWs1 C Nerkon neperpyskon; P :

BbIXOAHAasi MOLLHOCTb B 06nacTsx npuMeHeHua ¢ nerkov neperpyaKon

lg: HEMPEPBIBHbIN BEIXOAHOM TOK B 06MacTsX MPUMEHEHUS C TSXKENON neperpyskon; Py

BbIXOAHAasi MOLLHOCTb B 06nacTsx npuMeHeHua ¢ TSHKENon neperpyskoﬁ

-13-
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2.5 TexHU4Yeckme xapakTepucTUKu

Tabn. 2-3 TexHu4eckme xapakTepucTukm moayns 6asosoro BeinpsmuTens cepmn MD880-20

Mos.

XapaktepucTuku

BXO,D,HOe HanpsxeHue
nepem. T.

Cuctema 400 B: 380 - 415 B nepem. T., #10 % (-15 %, < 1 MuH)
Cuctema 690 B: 525 - 690 B nepem. T., +10 % (-15 %, < 1 MuH)

Pabouvas cpena

OKpyXatoLLen cpeabl

BxopHas yactota 47 -63 Ty,
KoachdhuumeHt .
< 3 % OT HOMUHAMNBHOTO JIMHENHOTO HaNpPsKEHUs!
acummeTpumn
OcHoBHble BbixogHoe Cuctema 400 B: 540 - 590 B noc. T.
XapakTepuUCTUKkN | HanpspkeHne Cuctema 690 B: 740 - 975 B nocT. T.
INerkas Harpyska: Harpyaka 110 % OT HOMWHarnbHO B TeyeHve 1 MUH
[onyctumas kaxzable 5 MuH
neperpyska Tspkenasi Harpyska: Harpyska 150 % oT HOMUHanbHOM B TedeHne 1 MUH
kaxzable 5 MuH
Kra >98 %
Temnepatypa Ot -10 pgo +40 °C, cHWxeHue aKcnyaTaLMOHHbIX XapakTePUCTUK Npu

+40 - +50 °C

BnaxHocTb
OKpyXatoLLen cpeabl

5 - 95 %, 6e3 obpa3oBaHus KoHAeHcaTa

BeicoTa Hag ypoBHeM
Mops

Makc. BbicoTa Haa ypoBHeM mopsi: 4000 m
<1000 M: 63 CHUXEHMUS SKCTIyaTaLMOHHbIX XapaKTEPUCTUK
> 1000 M: CO CHUKEHUEM 3KCMIyaTaLNOHHbIX XapakTePUCTUK

Temnepartypa
paTyp -40 30 +70 °C
Ycnosus XpaHeHusi
XpaHeHusi BnaxHocTb npu
5 - 95 %, 6e3 obpa3oBaHus KoHaeHcaTa
XpaHeHun
YcTonumBocTb Yacrora: 5 - 9 I'y; CmelleHne: 7 Mm
K BO3[EVCTBUIO Yacrora: 9 - 200 I'y; YckopeHue: 10 m/c2
Bubpauumn CKOpOCTb CKaHUpOoBaHUs: 1 OKT/MUH
MexaHuyeckne
XapaKTepucTMKM Knacc sawwtbl IP IPO0O (mopynb)
BesonacHocTb CootserctyeT EN 61800-5-1
Pexum oxnaxaeHus MpuHyanTensHoe BO3ayLIHOE oxnaxaeHne B cootBetcTBum ¢ EN 60146
3 3alumTa OT KOPOTKOrO 3aMblKaHUsl, NPEBbILLIEHNS TOKaA, Meperpyaku,
alMTHbIE
® Bawwmra NpeBbILIEHNS HANPSHKEHWS, MOHWKEHHOTO HaNpshKeHWs!, NnoTepy asbl,
YHKLMN

neperpesa

2.6 MpuHuMn pencTeua o6opyaoBaHUA

2.6.1 BeepeHue

B ocHoBe kOHCTpyKUMU Moaynsi 6a3oBoro BbinpsimmuTenst MD880-20 ucnonb3ayetcst

TUPUCTOPHBIN MocT. OH Npeobpa3syeT TpexdasHblil NEPEMEHHbIN TOK B MOCTOSIHHbIN TOK,

nofaBaemMblil Ha MPOMEXYTOYHYHO LUMHY MOCTOSIHHOMO TOKa CUCTEMBI NpuBoAa. 3aTeM

WnHa nogaeT nutaHue Ha Mo4yrb MHBEPTOpPa, KOTOprI;I npuBoanT B ABMXEHWE ABUraTenb.

Mpu ncnonb3oBaHUM TOMLKO OAHOMO MOAYSIS UHBEpTOpa cUCTEMa NPEACTaBsET coboi
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OQHOMPUBOAHYIO CUCTEMY. [Mpn ncnonb3oBaHUN HECKONBKNX MHBEPTOPHbLIX MO,D,yJ'leVI
cuctema npeacraendaeTt cobon MYynbTUNPUBOOHYHO CUCTEMY.

Mopaynb 6a30BOro BbINPSMUTENS MOCTaBISETCS C PEAKTOPOM NepeMEHHOro Toka Ansi
CrnaXxuBaHnst GopMbl BOHbI JIMHENHOTO TOKA U HamNpsiKeHUs Ha LUMHE NMOCTOSIHHOTO TOKa.
B oTnuune ot AMOAHOTO BbINPAMUTENBHOTO MOCTa, TUPUCTOPHbIN BbINPSAMUTESNbHBIA MOCT
ABNSeTCs ynpaenseMbiM. Bo3aMOXXHO BKITIOYEHME/BBIKITIOYEHWE TUPUCTOPA, YNPaBMss Yriiom
NPOBOAUMOCTY TUpKUCTOpa. B 3TOM cnyyae oTcyTcTBYET HEO6X0AMMOCTb [o6aBreH s

Lenv npeaBapuTenibHON 3apsakv Ans mogynst 6a3oBoro BbINpAMUTENS UK ANst Mogyns
MHBEpTOpA.

Mogaynb 6a30Boro BeINPAMUTENS NOAAEPXUBAET ABa PEXUMA YNPABNEHNS: PEXUM 3apsiaKu
W LITaTHbIA paboumin pexumm.

Pexxum 3apsigku: [Nocne BKNIOYEHUS OCHOBHOIO MCTOYHMKA NUTaHWA nporpamma
ynpasneHna nocTeneHHo yBernmynBaeT yron npoBognMMOCTU TUPpUCTOpa And
npeaBapuTENbHON 3apsAKky NPOMEXYTOYHOTO KOHAEeHcaTopa M Apyrux KOMMNOHEHTOB
Moaynsi UHBepTOopa, NOAKNIOYEHHOrO K WnHe. Mogynb 6a3oBoro BbINpAMUTENA NepexognT
B LUTATHbIA PEXUM paﬁOTbI npu AOCTUXEHUN 3a4aHHOIo HanpsXeHna Ha LWnHe.

LUTaTHBIN pabounii pexxum: PaboTta Tupuctopa aHanornvHa pabote gnoaa.

Ha crniegyrouieM pucyHKe nokasaHa rinaBHasa uenb Mmoayna 6a3oBoro BbINpAMUTENA B
ynpouieHHoM Buae.

=
T
®

©

Puc. 2-3 MMaBHas uenb Moayns 6a30BOro BbINpAMUTENS

Ne KomnoHeHT DyHKUMA

BxoaHown peaktop
1 YnyuluaeT rapMOHUYECKYHO BOTTHY Ha CTOPOHE CeTu.
nepemMeHHOro Toka

2 Tupuctop MpeobpasyeT NnepeMeHHbIN TOK B MOCTOSIHHBIN.
3 Mpenoxpanntens MpepoTBpaLLaeT NOBpexX/AeHne yCTPOICTBA 13-3a KOPOTKOTO 3aMblKaHWst
MOCTOSIHHOTO TOKa Ha BHyTPEHHeM 0GOpy0BaHNN.

-15-
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2.6.2 Bba3oBbli 6-/12-MMNYNbCHLIN BbINPAMUTESb

Ba3oBbIf 6-UMNYNbCHBI BbINPSMUTEND CNOCOBEH YAOBNETBOPUTL NOTPEOHOCTMN B
BbINPSAMIIEHUN TOKa ANs 06LWmMx obracTen NnpuMeHeHus, a 12-umnynbCHbI 6a30BbIN
BbINPSIMATENb B OCHOBHOM MCMONb3YeTCs B 06MacTsX NPUMEHEHUS C BbICOKMMM
TpebOoBaHNUAMY K rapMOHMKaM.

1) 6-MMNynNbCHbIA 6a30BbIV BbINPAMUTEND

6-MMNYNbCHBIV PEXMM NoaaepkuBaeT paboTy He Gonee LwecTn Moaynei 6asoBoro
BbINPSIMUTENS B NapasnnesibHoi KoHdurypauun. Ha cneaytolem pucyHke nokasaHo
napannensbHoe NoaknioveHune.
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Puc. 2-4 TMogknioyeHne 6-umnynbCHbIX 6a30BbIX BbINPAMUTENEN B napannenbHon
KOHdpurypaumm

Ne KomnoxeHT

CerteBoii TpaHcdopmaTop

Bo3gyLHbIN aBTOMATMHECKUIA BbIKMIOYaTeNb

MpenoxpaHnTenb nepem. T.

Blw [N

Mogynb 6a30Boro BeinpsiMUTEns




MHdopmauus 06 nsgenum

2) bas0oBblil 12-MMNYNbCHBIN BEINPSIMUTENb

Ba3oBbIN 12-MMMYNbCHLIN BbINPAMUTENb YCTPAHAET NATYIO U CEAbMYIO raPMOHUKM,
3HAYUTENBHO CHUXasi rApMOHNYECKNE UCKaXKEHWS CETEBOIO TOKa U KOHOYKTUBHbIE MOMEXM.
[nsa cuctembl 12-umnynbcHbIM 6a30BbIM BbINPAMUTENSM TpebyeTcs cha3ocaBuratoLLmia
TpaHcdopmaTtop vnun Asa oTaeNbHbIX TpaHcdopmaTopa. Ha nepBMYHON N BTOPUYHOW
CTOpOHe K03 PULIMEHT TpaHCHOPMaLMM OAUHAKOBbIN, a pa3HOCTb a3 Mmexay obMoTkaMm
Ha BTOPUYHOW cTOpoHe cocTasnsieT 30°.
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Puc. 2-5 TMopgkntoveHne 12-mmnynbCcHbIX 6a30BbIX BbINpAMUTENE

Ne KomnoHeHT

dasocasuratoLminl TpaHcopmartop (ans nonydeHus 6onee nogpobHoit uHcopmaumn cm. "2.11

Selection of the Phase-Shifting Transformer" on Page 23)

2 Bo3apayLwHbIi aBTOMaTUYECKUIA BbIKNoYaTens
3 MpepoxpaHuTens nepem. T.
4 Mogaynb 6a30Boro BeinpsMUTENSs

-17 -



-18 -

MHdopmaums 06 nagenum

2.6.3 AneKTpuyeckasi cxeMa TUNOBOM CUCTEMbI NpMBoAa

Ha cnepytoLuem pucyHke nokasaHa TUnoBasi cucTema npuBoAa, B KOTOPOW Moayrb

6a30BOro BbINPSMUTENS MOAKITOYEH K TPEM MOAYMNSIM UHBEPTOPA.
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Puc. 2-6 OnekTpuyeckne coegnHeHnsi 6a3oBoro BeINpSAMUTENS U CUCTEMbI MpMBOAA

=
ic

KomnoxeHT

Bbikntoyatens nuTaHus BcnomoraTesnibHoro oGopyu,osava

TpaHcdopmaTop nuTaHusi BcriomoraTernbHoro o6opyaoBaHus

Bo3ayLHbIN aBTOMATUHECKUIA BbIKTIOYaTeNb

MpenoxpaxuTtens nepem. T.

Mogynb 6a30Boro BeinpsiMuUTenst

MpenoxpaHUTenb NOCTOSIHHOTO TOKa MHBEPTOPA

Mopynb uHBepTopa
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2.7 KomnoHoBKa moayns

2.7.1 KomnoHoBKa Moayrisi 6a30BOro BbINpsiMUTENS

Puc. 2-7 KomnoHoBka moaynsi 6a30Boro BbINpsMUTENS

=z
ic

Onwucanne

[any

Pasbem 6bIcTpopasbeMHOro coeaMHUTenNs (BKIOYEH B JOMOSHATENbHbIE oMLK
MOHTa)HOro KomnnekTa T2 nnu B KOMMNeKT Lukada)

BHewHee nuTaHune 24 B

BbixogHasi kneMmma NocTOsIHHOrO Toka

OTBepcTue Ans KpenneHns Moayns ¢ 3alnTHbIM 3a3emMiieHneM

MacnopTtHas Tabnuuka

Pyuyka

OxnaxpatoLLunii BeHTUNATOP

KpOHUJTeVIH Ana npegorepalleHnsa onpoknabiBaHUA

O O N | d|wWw|N

Koneco

-
o

OnNTOBOMNOKOHHBIN MHTEpdEC

[y
=

LLiTekep GbICTPOPA3bEMHOIO COEAUHUTENS
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2.7.2 TabapuTHble paamepbl MoAynsA 6a30BOro BbINpAMUTENS

< BbICTPOPa3beMHbIiA LUTEKEP  BbixopHas MeAHas WMHa NOCT. Toka
1 BXO/la NEPEMEHHOT0 TOKa
% . 35
MecTHbIli paspes cBepxy
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HWKHETO KDENNEHNS  Orpapyenme NO BLICOTE KOMMOHEHTOB,
YCTaHaB/MBaEMbIX Ha OCHOBaHMe
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Puc. 2-8 MabapuTHble pa3mepbl Moayns 6a30Boro BbINpAMUTENS (B MM)
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2.8 CHMXKeHMe 3KcnnyaTauMOHHbIX XapaKTepPUCTUK

1) CHwXeHve aKcnnyaTauMOHHbIX XapaKTePUCTMK NPU NOBbILLEHNW TemnepaTypbl

B ananasore Temnepatyp 40 - +50 °C HOMMHaNbHbLIN BLIXOAHON TOK Moayns 6a3oBoro
BbIMPAMUTENSA HEOBXOANMO YMeHbLUNTL Ha 1 % Ha kaxabin 1 °C. BeinonHuTb pacyeT
BbIXOAHOTO TOKa, YMHOXWVB 3Ha4Y€HMe HOMUHATbHOTO TOKa Ha KoadUUMeHT cHmxkeHus (k).

k
1.00

0.90

0.80 T
+40°C +50°C

Puc. 2-9 KpuviBas CHWXEHWs1 9KCMyaTaLMOHHbIX XapakTePUCTUK NPU MOBLILLEHUN TEMMEPaTypbl

2) CHWXKeHWe aKCnyaTaLMOHHbIX XapakTepUCTUK NPU YBENUYEHUN BbICOTbI HAf, YPOBHEM
Mopsi

Ha Bbicotax 1000 - 4000 M Hag ypoBHEM MOPS BbIXOAHOW TOK Moaynsi 6a3oBoro
BbINPAMUTENSA He06Xx0AMMO CHU3NTL Ha 1 % Ha kaxable 100 M yBENMYeHUs BbICOTbI.

k
1.00

0.70

0.60 ASL
1000 m 4000 m

Puc. 2-10 KpuBasi CHUXEHWS 9KCMIyaTauMOHHBIX XapakTePUCTUK NP YBENIMYEHUN BbICOTbI Hag,
YPOBHEM MOpSt

2.9 CnocobHOCTL BblAepXuBaTh Neperpysku

Mpwn ncnonb3oBaHuM moaynsi 6a3oBOro BbINPSMUTENS B cMCTEME NpuBoAa, paboTatoLlen
C neperpyskamu, yCTaHOBUTb NOAXOASALLUMIA KOHTPOMbHBbIV TOK Harpy3ku. MNeperpyska
BO3HMWKaeT, korga cucteMa npueoga paboTaeT npu KOHTPONbHOM TOKe Harpy3ku
(npogomkuTensHocTb Harpysku: 300 c).

1) KpviBas B pexume nerkom neperpysku

KoHTpornbHbIN TOK Harpy3ku B pexxume nerkow neperpysku (1) cootsetctayet 110 % ot
HOMUHaIbHOW Harpysku, ¢ neperpyskon B TedeHne 60 ¢ kaxaple 300 ¢ (Harpy3o4Hbii
LMKn).

=21 =
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|/Tok perynsitopa 4acToTbl
A

Lo+

KpaTtkoBpeMeHHbIii fonycTUMbIi Tok 110 %

HoMuHanbHbI TOK (HenpepbIBHbIIA)

BasoBasi neperpyska rno Toky I
B peXuMe YacT4YHOIi neperpysku

300 ¢

v

»

t/Bpems

Puc. 2-11 KpviBasi B pexunme nerkovi neperpysku

2) KpwuBasi B pexume TsKenown neperpysku

KOHTpOmbHbIN TOK Harpy3ku B pexxumMe Tsxkenon neperpysku (ln) cootsetctByet 150 %
OT HOMUWHaIbHOW Harpysku, ¢ neperpyskon B TedeHne 60 ¢ kaxaple 300 ¢ (Harpy3o4yHbIn

LMKI).

|/Tok perynsitopa 4acToTbl
A

KpaTkoBpeMeHHbIVi gonycTuMblii Tok 150 %

1,5+

HoMuHanbHbIN TOK (HENPEPbIBHbIN)

Basosas neperpyska no Toky Ix
pexunme TSHXKENON neperpyskn

e

300¢c

y__ |

»

Puc. 2-12 KpvBasi B pexxume TSXKENOW neperpysku

2.10 MomeHT 3aTsaXKun

»

t/Bpems

Tabn. 2-4 3OneKkTpuyeckne coegmHeHus

BuHT/6onT Knacc npoyHocTu Makc. kpyTsLLMiA MOMEHT (H-M)
M3 48-88 0,5
M4 4,8-88 1
M5 8.8 4
M6 8.8 9
M8 8.8 22
M10 8.8 42
M12 8.8 70
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Tabn. 2-5 MexaHu4yeckme coeanHeHns

BuHT/60onT Knacc npoyHocTu Makc. kpyTsLLMiA MOMEHT (H-M)
M5 8.8 6
M6 8.8 10
M8 8.8 24
Tabn. 2-6 CoepguHeHve nsonatopa
BuHT/60nT Knacc npoyHocTu Makc. kpyTsLLMiA MOMEHT (H-m)
M6 8.8 5
M8 8.8 9
M10 8.8 18
M12 8.8 31
Tabn. 2-7 KabenbHbli pasbem
BuHT/60onT Knacc npoyHocTu Makc. kpyTsLmin MOMEHT (H-M)
M8 8.8 15
M10 8.8 32
M12 8.8 50

2.11 Bbi6op ¢haszocaBuraroulero TpaHcdopmatopa

Tabn. 2-8 TpeboBaHus K BbIGopy hazocasuraroLero TpaHcgopmaTopa

MpumeyaHus

3asemneHne Ha BTOPUYHOM
CTOpPOHE 3anpeLleHo.

PeKOMeHﬂyeTCﬂ ncnonb3oBaTb
3KpaHMpoOBaHHbIE kabenun
nuTaHuns.

[py HEBO3MOXHOCTY BbIMOMHEHNS
BblLLIEyKa3aHHbIX TpeGoBaHuii

Ne Tvn OnucaHne

1 [pynna coeguHexus Dy11d0 nnu Dy5d0
DdasoBbIi CABUT MEXY N

2 OnekTpuyeckuii yron 30°
BTOPOCTENEHHbLIMI CTOPOHaMM
Pa3HoCTb HanpshkeHust Mexay

3 <0,5%
BTOPUYHBIMI CTOPOHaMM
ConpoTuBneHne KOpOTKOro

4 >5%
3aMblKaHsi HA BTOPUYHbIX CTOPOHAX
Pa3HOCTb CONpOTUBNEHNS KOPOTKOTO

5 3aMblKaHVsi MeXay BTOPUYHLIMU <5%
cTopoHamu

CHU3NTb 3KCNIyaTaunoHHbIe
XapakTepucTUKN nsaenus.
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2.12 Bbl6op npegoxpaHUTENA NOCTOSHHOIO TOKa

Tabn. 2-9 Bbibop mogenu npegoxpaHUTens NOCTOSIHHOTO ToKa

PeKOMeH,E\yeMaﬂ Mofenb npefoxpaHnuTensa NoCTOAHHOIo ToKa

Moaens vsaenin Mopens Morens UN(B) | IN(A) | Konudectso
(Bussmann) (Sinofuse)
MD880-20M-0718-4 170M5499 RS306-3-S1P-1100A690V 1100 900 4
MD880-20M-0982-4 170M5499 RS306-3-S1P-1500A690V 1100 900 4
MD880-20M-0570-7 170M5499 RS306-3-S1P-900A690V 1100 900 2
MD880-20M-0815-7 170M5499 RS306-3-S1P-1250A690V 1100 900 4




MoHTax MexaHn4eckoro o6opyaoBaHus

3 MoHTax mexaHu4eckoro o6opyaoBaHus

Havano

A

MpoBepka
ynaKkoBKn

MNoaroToBka

PacnakoBka

MoHTax mogyns

l

MpoBepka
MOHTaxa Moayns

Puc. 3-1 MoHTax mexaHudeckoro obopynoBaHusi — briok-cxema
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MoHTax mexaHuuyeckoro obopyaoBaHns

3.1 MNMpumeyaHusi NO MOHTaXy

3.1.1 TpaHcnopTupoBKa

1) TpaHcrnopTupoBka

M3-3a 6onbLuon macckl Moayns 6a3oBoro BbINpsAMUTENst TpebyeTcs COOTBETCTBYOLLMNA
NnoAbEMHBIN MEXaHW3M, K paboTe ¢ KOTOpPbIM AOMYCKaeTCA TONbKO cneuyansHo
0ByYeHHbIVi nepcoHar.

[Mon Ha mecTe MOHTaXxa OOMKeH ObiTb POBHbIM, yCTOI;I‘-II/IBbIM M OOCTAaTOYHO NPOYHbIM,

YTOObI BbIAEPXKaTb Maccy Moayns 6a3oBOro BbINPSMUTENS.

Mogynb 6a30BOro BbINPAMUTENS TSXKEMbIN, C BbICOKO PaCMONOXEHHbIM LEHTPOM
TshKecTn. [MoaTOMy He pa3meLlaTb Moay b Ha HAKMOHHOWM NMOBEPXHOCTYU C YITIOM
HaknoHa Gonee 5°.

TpaHCI'IOpTVIpOBKy mMoayna 6a3oBoro BbINPAMUTENSA BbINOMNHATL TOJIbKO B YKa3aHHOM
BepTMKanbHOM NonoXxeHun. He nepesopaymBaTh €ro 1 He CTaBUTb Ha BoK.

Puc. 3-2 CpepacTtea TpaHCNOPTUPOBKU

Mpun TpaHCNOPTUPOBKE BUNOYHBIMU norpys4ynkamMmun moayrb 6a3oBoro BbInpaMuTens
OOMKeH HaxXo4MTbCA Ha AepeBaHHOM nogdoHe. He pasGMpaTb MoAayInb, NokKa OH
HaxXoguTca Ha AepeBAHHOM nogaoHe B OXXnaaHuUn TPpaHCNoOpPTUPOBKA.



MoHTax MexaHn4eckoro o6opyaoBaHus

e [lpu TpaHCNOPTUPOBKE KPAHOM Moaynb 6asoBoro BbINpAMUTENA OOITKEH HAaX04UTbCA
Ha gepeBAHHOM nogaoHe.

2) lNpuewmka

lMepen Npremkon OT TPaHCMOPTHOM KOMMNaHUK TLLATeNbHO OCMOTPETb MoAyNnb 6a3oBoro
BbINPsSMUTENS.

Y6eanTbcsa B NONy4YeHNM BCEX NO3NLIMI, yKa3aHHbIX B HaknagHou. HemeaneHHo coobwmutb
TPaHCMOPTHON KOMMaHUW O HEAOCTAKOLLMX y3Max U AeTansix unv nospexaeHusix. Mpu
HeobXxoaMMoCTy Npocum obpaLlaTbCs B CNyx0y TexHu4Yeckon nogaepxku Inovance unum
pervoHanbHOMy NpeacTaBUTENtO KOMMaHUN.

A OMACHOCTb

@ [pu noBpexaeHun Moaynsi 6a3oBOro BbINPSIMUTENS NPU TPAHCNIOPTUPOBKE

BO3MOXHO HapyLleHune anekTpobesonacHocTu moayns. He nogknioyats
MoZyrnb [0 3aBEPLUEHUS TLLATENbHbIX UCTbITAHUIA BEICOKUM HaMpsKeHUEM.

@ B nNpoTUBHOM Criy4ae BO3MOXHO NornyyeHne TpaBMbl Un NPUYMMHEHNE
maTepuanbHoro yuiepba.

3) XpaHeHue

XpaHnTb Mogynb 6a30BOro BbINPSAMUTENSA B YUCTOM M CyXOM MOMELLEHUM NPU TemMnepaType
-40 - +70 °C v nsmeHeHun Temnepatypbl He 6onee 1 °C/mMuH. [Npu ANMTENbHOM XpaHeHun
MOZyNs nocrne pacnakoBKN HAKPbITb €r0 UK NPUHATL ApYrMe COOTBETCTBYIOLLME MEpPbI
ONS 3aWnUTbI OT 3arpA3HEHNs 1 BO3OENCTBUS YCIOBUIA OKpYXatoLLen cpeabl.

3.1.2 lMepe4vyeHb KOHTPOJIbLHbLIX MPOBEPOK NPU MOHTaXe

A OMACHOCTb

@ [Ins obecneyeHns HGesonacHomn n HagexHoln paboTbl TpebyeTca NpaBuMbHbLIN
MOHTaX ¥ BBOZ, B 3KCTITyaTaLmnio Mogyns 6a3oBoro BbiNpsiMUTENs cunamm
aTTeCTOBaHHOIO NepcoHarna ¢ y4eToM BCex NpeaynpexaeHuii.

€ B yacTHOCTU, HeoGXxoAMMO cobniofaTb MeXAyHapoAHbIe Y MECTHbIe NpaBuna
MOHTaXa ¥ TEXHUKM 6E30MacHOCTU, NPefyCMOTPEHHbIE AN YCTaHOBOK
BbICOKOTO HAaMPsKEHUs!, @ Takxe Npaeuna obpalleHnsi C IHCTPYMEHTamm 1
CcpeAcTBaMy UHAMBUAYATNbHON 3aLLUTbI.

@ B nNpoTUBHOM Criy4ae BO3MOXHO NornyyeHne TpaBMbl UN NPpUYMHEHne
mMaTtepuarnbHoro yuepba.

OTMETUTb COOTBETCTBYHOLLME MYHKTbI FAafIONKON B NpaBoM cTonbue, ecnun AencTeue
OTHOCUTCSI K MOZYIHO U3 KOMMIEKTa NocTaBkv. AHanornyHbIM o6pa3om OTMETUTb
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MoHTax mexaHuuyeckoro obopyaoBaHns

rano4ykamMmu nyHKTbl Nocne 3aBepLueHna MOHTaXHOWN npouenypbl 4na noareepxaeHna

BbINOSHEHNSA AENCTBUN.

Tabn. 3-1 MNepeyeHb KOHTPOSIbHbLIX MPOBEPOK NPY MOHTaXe MOAYIsi 6a30BOro BbINPSMUTENS

Mos.

[LevictBus

MpumeHseTcs/He
npumMeHseTca

BbinonHeHo/He
BbIMOSIHEHO

Y6eauTbcs B OTCYTCTBUM CrefOB BCKPbITUS, MOBPEXAEHUI 1 BNaru
Ha ynakoBOYHOI kopobke.

Cobnitofat MUHUMarbHOE CBOBOAHOE NPOCTPAHCTBO BOKPYT
mMoaynsa 6a3oBoro BbINpAMUTENA (,Cll'l;l 6SCI'IpEI'IﬂTCTBEHHOI'D oTBOAA
Bo3Ayxa). MpeaycMoTpeTb AOCTATOMHOE NPOCTPAHCTBO 4115
6eCI'IpeI'IF|TCTBeHHOI7I nogayu oxnaxgarwulero Bo3gyxa v otesoga
HarpeToro Bo3ayxa.

Mocne pacnakoBku yGeanTbCS B LIENIOCTHOCTY Kopryca MOAyIs,
OTCYTCTBUM MEPEKOCOB, OTCIIOEHMUIA, TPELLWH, NATEH OT BOAbI.

YNaKoBOYHbIN LMK NOSTHOCTBIO YKOMMIIEKTOBAH BCMOMOraTenbHbIM
060pyaoBaHNeM U NPUHAANEKHOCTAMU (PYKOBOACTBO MO
aKCnnyataumm, AONONHUTENbHbIE AeTanu).

Mepen BBOAOM B 3KCMNyaTaumio yoeauTbes B Hagnexallen
YCTaHOBKe 3aLLuTbl BOKPYr MOAYnsi 6a30BOro BbINPSMUTENS.

3.2 MNMoaroTroBKa K MOHTaXy

3.2.1 MoaroToBka

MoHTax 6a30BbIx Monyneﬁ BbII'IpﬂMMTeJ'IelZ Nnpon3BoaANTCA B COOTBETCTBUN C HepTeXaMu.

Ob6ecneuntb gocTaTtoyHoe NPOCTPaHCTBO BOKpPyYr Monyneﬂ Ona BeHTunAauun, OTKprBaHMﬂ/
3aKpblBaHNA OBepUbl U TEXHUYECKOro O6CJ'Iy)KMBaHMFI.

Cpe,ua Ha MecTe MOHTaxa [ormKHa ObITb CyXoH, 6e3 nbinu. B nonaBaemom BO34yxe He

[ONyCKaeTCca cogepkaHne anekTponpoBogALLMX ra3os, NapoB Ui nbiiu, CNocoBHbIX

HapyLwuTb paboTy o6opyaoBaHus. B HekoTopbix criyyasx TpebyeTcs dounbTpauus Bo3ayxa,

nogaBaemoro B nomMelleHne yctaHOBKU.

A BHUMAHUE

€ Heobxoaumo yuuTbiBaTh AOMNYCTUMbIE KNMMaTuyeckve ycrnosus. CHinkeHne
HOMMHAIIbHBIX XapaKTepPUCTUK TPeBYETCS Npu TEMMepaType OKPY>KatoLLEro
Bo3ayxa 6onee 40 °C u BbicoTe Hag ypoBHeM Mopsi 6onee 1000 m.

1) TpeboBaHusi kK cBOGOAHOMY MPOCTPAHCTBY BOKPYr 060pyaoBaHuUs

Ha cneaytouiemM pucyHke nokasaHbl TpeboBaHus, NpeabsiBAseMble K CBOOOAHOMY

MPOCTPaHCTBY BOKPYr MOAYrsi 6a30BOr0 BbINPSAMUTENS.
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Bebixop Bo3gyxa
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Mpumedanus: Mpeablaylume pasmepb! SBASIOTCS MUHUMANbHBIMU 3HAYEHUSIMU (€. U3M.: MM).

Puc. 3-3 TpeboBaHusa k cBOGOAHOMY NPOCTPaHCTBY

2) lNnowagpe Bnycka/Bbinycka Bo3gyxa

MpeaycMoTpeTb MUHMMansHOe TpebyemMoe NPOCTPaHCTBO A1 BEHTUNSALUMW Hag MoZySem
6a30Boro BbiNpAMUTENS U Noa, HUM. [ns obecneyeHns 6ecnpensiTCTBEHHOW nogayn
oXnaXgatoLero Bo3ayxa v Bbinycka oTpaboTaHHOro Bo3ayxa Npoknaaka kabesbHbiX
JIMHWIA U MOHTaX Mto6oro 06opyAOBaHMS B 3TOM NPOCTPaHCTBE He AonyckatoTes. [JaHHoe
3aMevaHue Heobxoaumo cobnoaaTh Npy UCMONb30BaHUM KaberbHbIX KaHanoB.

TpeboBaHus K NnoLaau Brycka/Bbinycka Bo3gyxa:

Mnowank Bo3Ayxo3abopHuKa: Sy, = (1,5 - 2.0) X (Syeayne 1 + Suopyme2 + Suogymes + -+ + Suogymen)
B naHHou dopmyne:

S,nyec MN0WanL Bo3ayxosabopHuka (B cM?)

Syonyne: FMOLWAAL BO3AYX03a60pHMKA KXKO0MO MOAYNA (B CM2)

Mnowaak Bbinycka Bo3ayxa: Sqnye = (1,2 - 1,5) X Syqpec
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BeHTunsaumoHHas nnowagb mMoayna 6asoBoro BbINpAMUTENS cepun T2:

Tabn. 3-2 Tabnuua nnowagen BEHTUNALMN

KoHcTpykumsi Mnowaak BeHTUNAUMK (S,,,) Mofyns 6a3oBoro BeINPAMUTENS (cm?)

T2 1400

> @ HecobriioneHue NpaBun MOHTaXa NPUBEAET K 3HAUNTENLHOMY COKPALLEHIIO CPOKa
cnyx6bl Mogynsi 6a30BOro BbINPSMUTENS U MOXET MPUBECTU K HAapyLLEHWO paboTbl
MPYMEYAHVE UM NpexneBpeMeHHOMY OTKady MOAYIS.

3.2.2 TpaHcnopTuUpoBKa Nepea pacnakoBKOW

« TpaHcnopTMpOBKa yNakoBaHHOMO MOAYynsi 6a30BOro BbINPSIMUTENS BbINOMHAETCA Ha
noaaoHe.

. ,D,OI'IyCKaeTCﬂ TpaHCNopTMpOBKa Moayna 6a3oBoro BbINpAMUTENA BUITOYHbIM
Nnorpy34nMKom uUinn KpaHom. rpy30I'IO,El,'beMHOCTb TPaHCNOPTUPOBOYHOIO o6opy,c|,osaHM;|
OO0JDKHa npeBbllaTb Maccy Moayna 6a3oBoro BbINpAMUTENA.

*  OTperynupoBaTb LUMPWHY BUMKV BUMOYHOTO NOrpy3ymka (6osbLue NonoBUHbI ASHbI
Moayns).
» [MogbeMmHbli TPOC KpaHa AOMMKEeH NPOXOANTL Yepesa NOAAOH Nof MoayremM 6a3oBoro

BbINPAMUTENSI C U3MEHEHNEM BbICOTbI He 6onee 0,3 M.

« He OonycKkaeTca ncnornb3oBaHue rw,qpaBaneCKoﬁ TEXHUKN AN TPaHCNOPTUPOBKU Ha
AanbHue pacctoaHuna unu no HaKMOHHOWN NOBEPXHOCTH.

Puc. 3-4 TpaHcnopTupoBka Moayns 6a30BOro BbINPAMUTENS Nepes pacnakoBKO
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3.2.3 PacnakoBka
Mogaynb 6a30BOro BeINpAMUTENS NOCTaBASIETCA B KAPTOHHON KOpobke. KapToHHas Kopobka
KpenuTcs K AepeBAHHOMY OCHOBaHMto M3 T-neHTamu.

PacnakoBka:

@ pe3aTb NeHTbl, NOAHSATb U CHSATb KPbILLKY KOPOBKM.
@ YpanuTb 3anornHuTenb.

3 V3Bneyb Moaynb 6a30BOro BbINPAMUTENS.

@ Paszpe3aTb NNacTVKOBYIO yNaKOBKY MOAYMS.

® Y6ennTbCs B OTCYTCTBMM NPU3HAKOB NOBPEXAESHUS.

YNaKkoBOYHbIN Marepuan ytunmanpoBsaTb Unn nepeanartb Ha BTOPUYHYO nepepaGOTKy B
COOTBETCTBUN C MECTHbIM 3aKOHOA4ATENIbCTBOM.

Puc. 3-5 Komnnekt mogynsi 6a3oBoro BbInpsiMuTensi

Ne KomnoHeHT
1 TNeHTbl
2 Kpbiluka kopobku
3 MopnoH
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3.3 KomnoHoBKa wkada

1) KomnoxoBka mogynsi 6a3osoro Beinpamutens 1xT2 B wkady wmpuHon 400 mm

O—
oy

=
5
e

o

o

H%
[ e

Puc. 3-6 T2 - wkad wmpuHon 400 mm

Ne KomnoHeHT
1 3almTHas Kpbillka B BEPXHEN YacTu Likada

2 MpenoxpanuTens nepem. T.

3 BxopHasi MegHas LWnHa nepem. T., knemmsl R/S/T

4 BbIxogHas MeHas LWKHa NOCT. T., KNeMmbl (+)/(-)

5 Mopynb 6a3oBoro BeINpsiMUTENS
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2) KomnoHoBka mopynsi 6a3oBoro Beinpamutens 2xT2 B wkady wmpuHon 600 mm

CaNy!

1 i 3
L 2y
: P
o
[T T

[TP[

Puc. 3-7 T2 - wkad wupuHom 600 mm

Ne KomnoxeHT
1 3alwuTHas Kpblllka B BEPXHEN YacTu Lkada

2 MpenoxpaHuTens nepem. T.

3 BxogHasi MegHas WyHa nepem. T., knemmbl R/S/T

4 BbixogHasi MefiHas! LUKMHA NOCT. T., KNeMMbl (+)/(-)

5 Mopynb 6a3oBoro BbINpsiMUTENS
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3) KomnoHoBka mogyns 6asoBoro BbinpamuTtens 3xT2 B wkady LwmpuHon 800 mm
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A || Ernar || R
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Pwuc. 3-8 T2 - wkad wmpuHon 800 mm

Ne KomnoxeHT
1 3almTHas Kpbllka B BEPXHEN YacTu Wkada

2 MpenoxpaHuTens nepem. T.

3 BxogHasi MefjHasi lWWHa nepem. T., knemmbl R/S/T

4 BbixogHast MeHas LWKHa NOCT. T., knemMmbl (+)/(-)

5 Mopynb 6a3oBoro BbinpsiMuTEns
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4) MoHTax y3noB v geTtane moaynsi 6azoBoro Beinpsmutens 1xT2 B wkady LUMPUHON
400 mm

&
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Puc. 3-9 T2 - MoHTax y3noB u getanen B wkady wupuHoin 400 mm

Ne KomnoneHT
1 3aXVM LUMHbI 1 LUMHHOW CBOpKK

2 BepxHuit KpenexHbln KPOHLITENH

3 HWxXHSS MOHTaxHas nnacTuHa

4 KpenexHbli KPOHLUTEH 3axnuma WnHbI

5 MeaHas wuHa R

6 MegHas wuHa S

7 MegHas wuHa T

8 Megras wunHa (+)

9 MepgHas wukHa (-)

10 Pasbem 6bICTpOPasbeMHOro coeanHMTens
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3.4 Pa3smepbl 1 MOHTaX KOMMJeKTa ObICTPOro MoHTaxa T2

KomnnekT GbIcTporo MoHTaxa T2 B KayecTBe JOMOSHATENBHOM OMNUMM YCTaHaBIMBaETCS
B WKady 1 UCNONb3yeTcs ANs KpenneHns pasbeMa GblCTPOPa3beMHOro CoOeaAMHUTENS
(3akpenneHHoro BHyTpM Wkada). bnarogapsi 3ToMy nonb3oBaTeny MoryT BbINOMHATH
cBOopKy LKaga camoCTOSITENBHO.

3.4.1 Pa3mepbl KOMMNeKTa

1) Pa3smepbl HWKHE YacTu kommnnekTa bbicTporo MoHTaxa T2

|
47|
I 945

258

248

)
El
Puc. 3-10 Pasmepbl HWXKHe YacTu KoMmnnekTa 6bICTporo MoHTaxa T2 (B MM)

2) Pa3mepbl BEpXHel YacTu KoMnnekTa GbICTporo MoHTaxa T2

9
Wﬁ 2 /jl ’
53 ]

-—357——= 270
=192~ % 42— 33
= 42 ; 8
! 33— =

/¢6.5
f 235 =
125 Lzsa
Puc. 3-11 Pa3mepbl BepxHeii 4acTu komnnekTa 6bicTporo MoHTaxa T2 (B MM)
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3) PekomeHaauuu No KpenmneHuio BEpXHen YacTu KomnnekTa 6bicTporo MoHTaxa T2
PekomeHngyeTcs noarotoBuTh ABe 6anku (A, B) ons kpenneHus BepxHen YacTu KoMmnnekTa
ObICcTporo MoHTaxa T2. 3T 6anku 3akpennsTcs Ha NEBO U NPaBO CTOPOHaXx Lwkada,
npu atom 6anka A yctaHaenmBaeTcs nepef ycraHoBkor 6anku B. Banka B ncnonb3yertcs
ONs KPEeNnneHus Kak MOHTaXHbIX canasok, Tak 1 Mofyns 6a3oBoro BbINpAMUTENS.
[Monb3oBaTenb MOXeT paspaboTaTb KOHCTPYKUMIO ABYX Banok. [laHHble 0 pa3aMepax banok
1N MOHTaXHbIX OTBEPCTUSAX NPUBEAEHbI farnee.

) 25
Bug cHusy
8 13
¢ OTBepCTUE AN KpenneHus wkada, UCNOMHEeHHOE A KOHKPETHOro wkada
A
50 O6xuMHas raiika M8 kpenneHust Moayns 6a3oBoro BbINPAMUTENS.
A 100 16

O6xu1mHan raitka M6 Ana KpenneHns MOHTaXHbIX canasok

Bun cnepeau Paspes A-A(2:1)

Bup ceepxy

Puc. 3-12 Pasmepbl 6anok (8 Mm)

4) OTHOCUTENBLHOE PacroNoXXeHNe BEPXHEN U HIDKHEN YacTeln KoMniekTa ObIcTporo
MOHTaxa T2

27 Jlnuesas NoBepxHOCTL BbicTPOpasbeMHbIil
O‘_::’>135 j\ coeanHuTeNb

|
=
\
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!
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\
1368+ 1 ‘
|

\
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\
|

\
|

\
|

9,5+ 1

| )

120
240—=

Puc. 3-13 TpeboBaHus Kk cBO60AHOMY NPOCTPAHCTBY AN OTHOCUTENBHOMO PACTONOXEHNS

BEPXHEN N HUXKHEN YacTen KomnnekTa BbICTporo MoHTaxa T2 (B MM)
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3.4.2 Tpe6oBaHUsA K pa3MepaM LwkKada

1) Ha cnepgytollem prcyHke nokasaHbl TpeboBaHust K pasmepam Lukada.

Llikadp

OnpegensieTcs BbICOTON LUWHbI

| 4
- b 011368+ 1

i TR0 - S
il TN E\\\\\\\
1l Y A

_ 180l 653

Puc. 3-14 TpeboBaHusi K pasamepam Lwkada (B MM)

2) Bblpe3aTb ABa Nasa Ha nepefHen HkHew Ganke wkada Ana pasmeLleHns
HanpasnswoLwen mogyns. Pasmepbl 0OTBEPCTUN NOKasaHbl Ha CNEAYOLLEM PUCYHKE.
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HWxkHsis YacTb KomnnekTa 6bICTPOro MoHTaxa T2
b i
jh qt ] MepenHsis HKHAA Ganka wkada
7 /
°o_o or r 90
) - — @
1 ) L
5 —t— ——t—5
=35 351wt
230

8 3H§§+30
36

Puc. 3-16 Pasmepbl HanpaensioLel (B MM)
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3.4.3 MoHTax KomnneKkTa 6bICTporo MoHTaxa T2

=HIE

Puc. 3-17 MoHTax komnnekTa 6bIcTporo MoHTaxa T2

Ne KomnoneHT
1 LLikadp

2 Banka A

3 Banka B

4 BepxHsis 4acTb KOMMIekTa BbICTPoro MoHTaxa T2

5 HwxHss yacTb komnnekTa 6bICTPOro MoHTaxa T2

6 Mogynk 6a3oBoro BeinpsAMUTEnNst

7 Hanpasnsitowas

I'Iop;mox BbIMNOJIHEHNA MOHTaXa.

® 3akpenuTb BEPXHIOK YacTb KOMMIeKTa GbICTPOro MoHTaxa T2 Ha Lkady YeTbipbMs
6ontamn M6 yepes 6anku A n B.
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70—

/fEanKa A

425

/*Eam(a B

12,5— 4—M6/

Puc. 3-18 MoHTax BepxHel YyacTu komnnekta 6bIcTporo MoHTaxa T2

(@ 3akpenuTb HUXKHIOK YacTb KOMMIeKTa GbICTPOro MOHTaXa Ha HUXKHeN YacTu Lwkada
wecTbto 6ontamu M6.

(® BcraBuTb HanpaensoLyto B ABa Na3a Ha nepeaHen HkHel 6anke wkada.

Puc. 3-19 MoHTax HanpaenstoLen

@ BcTaBuTb Moaysb 6a30BOro BbINPAMUTENS B LLUKAd 1 MPUKPENUTL €ro K BEPXHEN 1
HWXKHEWN YacTam KoMMsekTa 6bICTPOro MoHTaxa YeTbipbMsi 6ontamu M8.

2-M8

2-M8

Puc. 3-20 KpenneHve mogynsi 6a3oBoro BbINpsiMUTENSt K KOMMNIEKTY ObICTPOro MoHTaxa
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4 MOHTaX 3MeKTPOTEXHUYECKOro 060pyaoBaHUA

Havano

Mpoeepka
[10 Havana MoHTaxa

)

MoacoegnHeHne
cunosoro kabens

l

MopcoeanHeHne
curHaneHoro kabens

l

Mposepka nocne
3MNeKTPOMOHTaXa

Puc. 4-1 MoHTax anekTpoTexHuyeckoro obopynosaHus — bnok-cxema

4.1 MpaBwuna TeXHUKK 6e3onacHocTm

4.1.1 Mepbl NpeaoCTOPOXKHOCTU Nepes MOHTaXOM

A OMACHOCTb

€ K oakcnnyaTtauuy MOZynsi 4OMYCKaloTCst TONbKO KBanMUUMpOBaHHbIe
CrneumanucTbl, KOTOpble 03HAKOMUITUChH C MPaBuUnamMy TEXHUKA
6e30MacHOCTH, yka3aHHbIMU B JaHHOM PYKOBOACTBE, U COBNoaatoT aTn
npasuna.

@ [lpu BbINONHEHWM paboT ¢ anekTpoobopyaoBaHMeM cobnoaaTth
cnepyoLme nATe npaemn 6eaonacHoCcTy:
1) OTknounTL 060PYyAOBaHNE OT UCTOYHMKA NUTAHUS.

N

Y6eantbcsi B HEBO3MOXXHOCTW MOBTOPHOTO BKIOYEHUS NMUTAHUS.

w

Y6eautbes, 4To obopynoBaHme 06eCTo4EHO.

N

)

)

) Ybeoutbcsi B HAAeXHOM 3a3emneHuy obopynoBaHus.

5) 3aKpbITb UK OrpaguTb COCEAHUE Y3rbl U AeTanu, KOTopble BCe elle

HaxogATCAa nof Hanps>XeHnem.
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4.1.2 TpoBepKu Npu MOHTaxe

A OMACHOCTb

* Mopaynb 6a30B0oro BbINpsAMUTENS paboTaeT C BbICOKUM HaNpsiKEHWEM.

Bce paboTbl, CBA3aHHbIE C NOAKNoYeHeM, He0bXoaMMO BbINOMHATL Ha
ob6ecTo4YeHHOM Mopyre.

@ K pabote ¢ mogynem 6a3oBOro BbINpsiMUTENS AOMYCKAETCs TONbKO
KBanMULMPOBaHHbIN NepcoHarn.

@ CobntogaTtb OCTOPOXKHOCTL NpK paboTe C OTKIIYEHHBIM 060pyAoBaHMEM,
Tak Kak BO3MOXHO MPUCYTCTBME BHELLHErO HanpsikeHns nuTaHus. Knemmbl
NUTaHUsa 1 ynpaBneHns MOryT BCe eLLe OCTaBaTbCs NOZ HanpshkeHneM, aaxe
ecnu Harpyska He paboTaer.

@ V13-3a NpuCyTCTBUS KOHAEHCATOpa B MOAyre UHBEPTOpa OnacHble ypoBHU
HanpsKeHUst Bce eLle NpUCyTCTBYHOT B Moayrne 6a30Boro BhINPAMUTENS B
TeyeHue 15 MUHYT nocne BbIKMIOYEHNUS MoAyns BbinpsimuTens. MNMoatomy He
peKkoMeHAyeTCs OTKPbIBaTb MOAYIb BbINPSMUTENS [0 CHUKEHUSI HANPshKEHNs!
Hwxe 36 B.

@ [lMonb3oBaTernb HeceT OTBETCTBEHHOCTb 3@ MOHTAX U MOAKIOYEHNE MOAYNs
6a30BOro BbINPSIMUTENS, LWKAOB 1 NPOYMNX Y3MOB U AeTarnei B COOTBETCTBUM
C TEXHUYECKUMU NpaBuiamu, NPU3HaHHbIMU B CTPaHe, rae BbIMNOMNHSAETCs
MOHTaX, U APYIMMU AeACTBYHOLLMMM PErYOHaNbHBIMU HOPMaMU U NpaBuiamu.
Ocoboe BHMMaHue cnegyeT obpaluatb Ha cobnogeHne pasmepos kabens,
npeaoxpaHUTenNu, CUCTEMbI 3a3eMIIEHNS], OCTAHOBA, OTKIIOYEHNS 1 3aLLUThI
OT Neperpysaku no Toky.

@ Ecnv cpabaTbiBaeT 3alWTHBIN 31IEMEHT B OTBOAHOM Lienu, BO3MOXHO,
NPOM3OLLIO OTKMIOYEHNE U3-3a TOKa yTeuku. [Insi CHUXKeHUs pucka
BO3rOPaHUS UMM NOPAXKEHUS ANEKTPUYECKNM TOKOM OCMOTPEThb TOKOBeaYyLLMe
YacTu 1 Npoyvre y3nbl 1 AeTany mogyns 6a3oBoro BINPSMUTENS U 3aMEHWUTL
nospexaeHHble aetanu. Mpu cpabaTbiBaHUK 3aLwWTbl HEOBXOAMMO

YCTaHOBUTb U YCTPaAHUTb NPUYNHY CpaGaTblBaHMﬂ.

4.1.3 O6wume npumeyaHus

1) CraTtuyeckoe anekTpnyecTso

Ha neyaTHbIx nnatax pasmeLLeHbl KOMNOHEHTbI, YyBCTBUTENbHbIE K 3MEKTPOCTATUYECKOMY
paspsigy. Hagesatb 3asemnstowmii 6pacneT npy paboTe ¢ neyatHbiMK nnatamu. He
npvKacaTbCs K nedaTtHbIM nnatam 6e3 HeobXxogMMoCTK.

2) OnTuyeckme KOMMOHEHTbI

Cobntogatb 0CTOPOXKHOCTL MpU paboTe ¢ ONTOBONOKOHHbLIMU kabensamu. Mpu oTknoYeHnn
OMTOBOMOKOHHbIX kKaGerer TSHYTb 3a KneMmy, a He 3a kabenb. He npukacaTbes K kpasiv
OMTOBOMOKOHHbIX KaGerer rofnbIMi pykaMmu, Tak Kak kpasi KpaHe YyBCTBUTENbHbI K
3arpsi3BHeHUI0.

-43-



MoHTax aneKkTpoTexHn4Yeckoro obopyaoBaHus

4.1.4 UcnbiTaHUA U3onsauum

Mopynb 6a30BOro BbINPSIMUTENS MPOXOAWUT 3aBOACKUE UCMBITAHWS U30MSALMK MEXIY
rMaBHOW LEMNbIo U KOPycoM. Mo3TOMy NOBTOPHbIE UCMbITAHWS ANEKTPUYECKOM MPOYHOCTU
1 COMPOTUBMEHMS M30MSILMK HEe TpebytoTcs.

4.2 O6was uHdopmauums

A OMACHOCTb

@ Hwxe npuseaeHbl onepauum, BbinosiHseMble BHYTpY wkada. Lkad
MCMonb3yeTcs B COCTaBe NPOMbILLNEHHOTO 060pyA0BaHNUSA BbICOKOTrO
HanpskeHus. B wkadpy pasmeluatotcs TokoBeayLve 1 BpallaoLmecs
y3nbl 1 getanu. 1o 3Toi NpuynHe Npu CHATUM KpbilLek 6e3 paspeLueHns,
HenpaBubHOM MCMosb30BaHUM 060pyA0BaHUSA UMK HENPaBUbHOM
TEXHUYECKOM 0BCNyXVBaHNUM BO3MOXHO MOMyYeHUe TsKerbiX TPaBM Uin
3HAYUTENbHOro MaTepuanbHoro yulepba.

@ O3HaKoMUTLCA € NpaBMnaMmn TEXHUKM 6e3onacHocTH 1 cobnoaaTth KX, B TOM

yucne npuMedaHuna no NCnorib3oBaHuto, ykasaHHble B JaHHOM PYKOBOACTBE.

1) OcHoBHble NpaBuna npoknagku kabenew

CnepoBaTb OCHOBHbIM MpaBunam, NPMBEAEHHBIM HKE, MPU NOAKMIOYEHUN MOAYNA
6a30B0ro BbINPAMUTENS B LUKaY.

* Cobniogatb pekoMmergaumm no obecnevyeHunto 3NeKTpoOMarHUTHON COBMECTMMOCTM.
¢ Mcnonb3oBaTb CyLLECTBYHOLLYO NPOBOAKY ANS KabemnbHbIX COOPOK.

* Ob6s3aTenbHO NCNONb30BaTh NpuiaraemMble IKPaHMPYHOLLME NacTUHbI.

* Vcnonb3oBaTb cylecTBytoLMe kabenbHble TPaKThl.

e [puHATbL Mepbl No 3awmTe Kabenen B yrnax LwKadpa unu Ha Mectax ¢ ocTpbiMu
npegmeramu.

. I'Iepe,q 3aBeplieHnem pa60T 1 BBOOAOM B 3KcCnnyaTtauuk yCTaHOBUTbL Ha MeCTO BCe
KPbILKK, CHATbIE NPU NPpOoKNnagke kabensi.

2) lMogrotoBka

Mepen Havanom paboT no npoknagke kabenew U NOAKIYeHNO0 B Moayne 6a3oBoro

BbINpAMUTENS YOEANTLCS, YTO BbINOMHEHbI CreaytoLmne AeiCTBUSA:

. OTKNIOYUTL LIJKad) OT UCTOYHUKa NUTaHUA.

¢ O6ecne4nTb cobntogeHne «naTn npasmn 6e3onacHoCTU».

¢ YBpaTb BCE KPbILLKM, KOTOPbIe MOTYT MeLlaTb Npoknaake kabenen unm coeguHEHnsIM
Mopyns 6a30BOro BbINPAMUTENSI.
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3) Texnuka 6e3onacHocT 1 AMC

A OMACHOCTb

@ Bce KpblLWku, CHSATbIE NpUW Npoknagke kabenew, HeobXxoaMMO YyCTaHOBUTL Ha

MeCTO nepej Ha4arnom paﬁOTbI mMoayns 6a3oBoro BbINpAMUTENA.

A BHUMAHUE

@ O«kpaHbl kabenew NuTaHWs AOMKHbI ObITb 3aKpenneHbl Ha AKpaHWpyoLLen

nnacTvHe, a kabenu 3awmTHoro 3asemnenus (PE) - Ha WwuHe 3awmTHOro
3asemnenus (PE).

4.3 Mpoknagka kabenen B cOOTBETCTBUM ¢ TpeboBaHusimu AMC

4.3.1 TpeboBaHus

1) PasgenbHasi npoknagka curHanbHbIX kabenen n kabenen nUTaHUs.

Mpv Ucnonb3oBaHMM aHanNoroBbIX CUrHANOB AJ1s1 AUCTaHLMOHHOrIO yrpaBreHus paboTton
Mozaynsi 6a3oBOro BbINPSMUTENS, CUrHarnbHble kabenu u kabenu Lenew BbICOKOro
HanpsikeHus (kabenu nofaym NUTaHWs, BbiIXxoaa BbIMPSIMUTENS U COeAMHUTENbHbIE Kabenu
TOPMO3HOrO pe3ncTopa) HeobXoAMMO NPOoKNaAbiBaTk OTAEMBHO HA PACCTOSIHUM HE MEHEEe
30 cm ANns yMeHbLUEHWS MOMEX, BO3AENCTBYIOLLMX HA aHanoroBbln CUrHasn, co3gaBaeMbli
Moayrnem 6a3oBOro BbINPSMUTENS U APYrMMU ycTporcTBaMu. JaHHoe TpeboBaHue Takke
Heobxoammo cobntogath Npu Npoknagke kabenew BHyTpU Lkada ynpasreHust.

2) TpeboBaHus K kabensam aHanoroBbIX CUrHaNoOB yrnpaBneHns

Mcnonb3oBaTb 3KpaHMpPOBAaHHYIO BUTYIO Mapy A1 aHanoroBbIX CUrHaNoB ynpasneHus. Y
3a4vLLaemMbIx kabenew AnvHa 3a4nLLEHHON YacTn AOMKHA BblTb MUHUManbLHOM (5 - 7 MMm),
a 9KpaH Heobxoanmo obMoTaTh U3ONALMOHHOW NEHTON ANs NpeaoTBpaLLeHUs MOMeX,
BbI3BaHHbIX KOHTAKTOM 9KpaHMPOBAHHOTO kabens ¢ ApyrMMun yCTponcTBamu.

3) TpeboBaHus k kabensam nuTaHus

Wcnonb3oBatb 9KpaHMPOBaHHbIE kabenu B kayecTBe kabenew NUTaHUa nnm 3KpaHMpoBaTb
BCe kabenu, ncnonb3ysa kabenbHble kaHarnbl.

4) TpeboBaHus k kabensim ynpaBneHus u kabensm nuTaHns

IMpv nepeceyeHnn Mexay kaGensimu ynpasreHnsi U CUMOBbLIMU KabensiMu pacronoXuTb UX
nog yrrom MakcumarnbHo 6rmskum K yriy nepecedeHus 90°.



MoHTax aneKkTpoTexHn4Yeckoro obopyaoBaHus

4.3.2 PexomeHpauum no yknaake kabeneu

1) MpoknagpbiBaTh kKabenu, NnepeaatoLLme pasHble curHarnbl, OTAENbHO APYr OT Apyra.
ObecneunTb Haanexallee paccTosiHie Mexay kabensamu, cosgatoLMMm noMexu, n
Kabensamu, 4yBCTBUTESNbHBIMY K BO3AENACTBUIO MOMEX (PEKOMEHAYEeMOe paccTosHNe
30 cm, NpW HanMyYMu [OCTaTOMHOrO CBOBOAHOIO MPOCTPAHCTBA AJSt MPOKNaAKMN
kabenen). Mpu HeobxoaMMOCTU NepeceyeHns kabenen AByX TUMNOB PACMONOXUTb UX
nog yrnom 90° ons npegoTepaLLeHns moMex.

Cospatowmin YyBcTBUTENbHLIN  Cosgatowmin YyBCTBUTENbHBIN YyBCTBUTENbHbIN
nomexw kaberns kabenb nomexu kabenb kabenb kabenb
/N
/) Cosparowuit
/ nomexu kabenb ©
/ — <
// /
/ / A —
/ o)
/ / &/
/ /
// /
/ //
/// //
o /
oN/ o
/
(?Q/O) o
<30 cm

Puc. 4-2 MNpoknapka kabenei, cosgatoLmx noMexu, n kabenemn, YyBCTBUTENbHbBIX K MOMexam

2) CwrHanbHble kabenu pasHbix TUMOB NPOKNaAbiBaTb OTAENBHO Y 30MMpPoBaTh
MX 3KBUMNOTEHLUMANbHbIMU CUTHanbHbIMK kabensimu. MNpu npoknaake kabenewn
O[HOTO 1 TOTO Xe TUMna curHana nNpoknaabiBaTe 9KBUMOTEHLMAmMbHbIE CUTHAMbHbIE
Kabenu Ha BHELLHEM Croe, PacrnonoXuTb MakCMMarnbHO BO3MOXHOE KONMMYeCTBO
3KBUMOTEHLIMANbHbBIX CUTHanNbHbIX kabenen nocepeanHe. CM. CnegyroLLmMn PUCYHOK.

) — = @®  LUudbpoBoii curan
) @ ®
( | o )
W~ o~ . (X0 Mapsi aHanorosoro curHana
\O O/ QO
- A L 3keunoteHumansbHas cesisb
CraHpapTHbIn kabenb [1Be napbl pa3nuyHbIx kabenen

?QQOOOQEOQOOO I..I.ffKXﬁXXj

HenpasunbHas copma pemHsi  MpasunbHas dopma peMHs

Puc. 4-3 MNpoknaaka pas3nuyHbIX TUNOB CUrHarnbHbIX kabenei

- 46 -



MoHTax 3neKTpoTEXHUYECKOro 060pyA0BaHUS

3) Mpu ncnonb3oBaHNM MHOFOXMUITbHBIX Kabenew pekoMeHayeTca ncnonb3oBaTtb O4NH
kabenb ons nepefavm TonNbKo 0AHOro Tuna curHana. Ecnu no OogHOMY Kabernto
nepenarTca pasHble TUMbl CUTHaNoOB, 3KPaHNPOBATb XUIbl kabens, kak nokasaHo Ha
cnegyrwwem pucyHke.

@ Curhan nutanus @ Undposoit curHan
PeneiHo-KoHTaKTHbI curHan AHanorosbIi curHan
{ [
oo (0ee] (o ¥
X ()
VANV O O g O
MutaHune + Lincbposoit + Mutaxne + Lincbposon +
aHanoroBbIii - peneHo-KOHTaKTHbIV PpenenHo-KOHTaKTHbIN aHanoroBsbI

Puc. 4-4 Mpoknazaka MHOrOXUMNbHbIX kabenew

4) Ecnu HekoTOpbIe XMibl MHOTOXUIIbHOrO kabens He NCNOSb3YKTCA, NOOKIIO4YNTL BCe
Heucnosnb3yemble (VIJ'IVI 3ape3epBMpOBaHHb|e) XKUIbl K TOYKE 3KBMMNOTEHUMANIbHOIo
CoeNHEeHNA.

OnekTpoHHoe OnekTpoHHOE
YCTPOWCTBO YCTPOICTBO

He nogkntoyeH k
9KBUMOTEHLMANLHON TOUKe

OKBUNOTEHUManNbHas MeTannuyeckas nnactuHa 3kBUNoTEHUManbHasa MeTannuyeckas nnactmHa

Puc. 4-5 Hewncnonb3yemble xunbl B MHOTOXUIbHBIX kabensx

5) [ns curHanoB 4aTYNKOB HU3KOTO YPOBHA U CUTHaANoB pere C obwum nposogom
npoknaabiBatb ABa kabens paaoom, 6e3 6onbLunx netenb. Vicnonb3oBaTtb BUTYIO Napy B
Ka4yecTBe aHarloroBbIX CUrHasbHbIX kKabenew, npoknagbiBatb LMPPOBbIE CUTHAMbHbIE
kabenu BMNJIOTHYHO.
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Cnuwkom
6onbLuas netns
~J K1 K1
MeyatHas nnata B— MevatHas nnata
C perie-KOHTaKTHbI BbIXOA C perne-KOHTaKTHbI BbIXOL,
DI1 DI
Ccom COM

WcTounnk
nnuTaHns

WcTounnk
nuTaHnsa

Puc. 4-6 Mpoknagka kabener 6e3 6onbLUo Nowaam netnm

6) [Mpu ncnonb3oBaHMM HECKOMBKMX TUMOB Kabenen npoknaabiBaTh UX BAOSb
MeTannmyeckoro 6roka ¢ 3KBUMOTEHLMANbHBIM COEAMHEHMEM, NPY 3TOM OCTaBUTb
MeXay HUMKN Kak MOXHO Borbluee paccTosiHVe ANs ynyudlleHuss BHYTPEHHeN
3MNeKTPOMarHMTHOM COBMeCTMMOCTU. Pa3peneHune kabenew B 04HOM U TOM e
MeTannmnmyeckoM kaHane (OLMHKOBaHHas CTanb UM HepXXaBeLwas cTarnb)
MeTanIn4eckon Neperopoakon yrnyyLliaeT ANIeKTPOMarHUTHY0 COBMECTUMOCTb.

/. a Cosgarownii nomexm kabens
\e o
/

HeyposnetsoputensHas OMC \ PeneHblii kabenb

o WN3mepuTenbHbIi Unu YyBCTBUTENbHDBIN kabernb

[Lonyctumo PexomeHpoBaHO

Puc. 4-7 MNpoknagka pasHbix TUNOB kabenew
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7) HeakpaHupoBaHHas YacTb 3KpaHMpOBaHHOro kabens gomkHa ObiTb MakcumanbsHoO
KOPOTKOW, a aKpaHupyloLLasi onneTka coefmHseTcs ¢ bnkanwmnm kpaem PE. Mpu
ONVHHOW 3a4ULLEHHON YacTu kabenb noABepXXeH BO3AENCTBMIO MOMEX, 0COBEHHO Ans
CWrHanoB JaTyvka NosoXeHUst.

Ynpaensiowmin

HeakpaHupoBaHHas
Moaynb

YacTb AomkHa ObITb
KaK MOXXHO Kopo4ye

00000000

KoHel akpaHa

3aerrII/ITb Ha Kkopnyce unm
crneunanbHON ToYKe 3a3eMIeHns

Puc. 4-8 TpeboBaHuWs K 3KpaHMPOBaHHbIM kabensm

4.3.3 MNopknioyeHne aKpaHMpPOBaHHbIX Kabenen NUTaHusA

Y6eanTbes B GOMbLUION NoLLaamn KOHTaKTa BXOAHbIX kabernei nuTaHus mogyns 6asoBoro
BbINPAMUTENS U 9KPaAHOB C NACTUHON 9KpaHa B MOHTaXXHOM LUKady Ans SOCTUXEHUS
[OCTaTOYHOW 3MEeKTPOMarHUTHOM COBMECTUMOCTM. Ha criegytoLieM pucyHKe nokasaHbl
coeauHeHus.

MpoBoaa nepemMeHHoOro Toka
R, ST

0oooode

~~3MC-aKpaHMpOBaHHOE KOMbLIO UMK CTSKKA

Bazemnsiowmn XOoMyT npoBoaa  OkpaH

00000001

BHelwHss py6aluka

. Wna sasemrnenns MoTeHunan 3asemneHus

Puc. 4-9 TpeboBaHus K NOAKMIOYEHNIO SKPAHNPOBAHHbIX kKabenen nuTaHns
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4.4 CoegunHeHun
MNopgroToBka:

e OTKMIOUUTB LWKad OT UCTOYHMKA NMUTAHNUS.
e Y6eauTbcsi B MPUHSATUN BCEX HEOGXOAMMbIX Mep 6e30MacHOCTM Ha MeCcTe MOHTaxa.

e ObecneunTb cobnogeHne «nATK npaBun 6e3onacHoOCTNY.

4.4.1 MNopknioyeHne moayns 6a3oBoro BbINpAMUTENA

1) HasHauyeHve knemm mMoayna 6a3oBoro BbINnpaMUTens

—
e
===

Puc. 4-10 HasHadeHune knemm mogyns 6a3oBOro BbinpsiMmMTens

Tabn. 4-1 MapameTpbl NOAKNIOYEHNS KNeMM Moaynst 6a3oBOro BeINpAMUTENst

Ne Knemma OnucaHve

Cuctema 400 B: 540 - 590 B nocT. .

Bbixop noctosiHHoro Toka (+)/

1 0 Cucrema 690 B: 740 - 975 B nocT. T.
MoaknioyeHve Kk meaHoi wuHe M10/42 H-m.

Knemma onToBOnoKoHHOrO

2 MopakroveHe onNTOBOOKOHHOTO kabens
kabens
Bxop nepemeHHoro Toka R/ .

3 ST BbicTpOpasbeMHbIi coeauHUTENb

2) TMopsipok NogKIYeHrs Mogyns 6a30BOro BbINPSAMUTENS

® Y6eonTbecs B NpaBUibHOM MOHTaXe pasbema ObICTpopasbeMHOro CoeanHUTENs Unn
KoMMrekTa 6bICTporo MoHTaxa T2 B Lwkady, yoeamTsca B HAAEXKHOM NOSKIIOYEHUN
MEeOHOW LUNHBLI BXO4a NepeMeHHOro Toka U MeLHOW LUMHbI MOCTOSIHHOIO TOKa.
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@ BbINOMHNUTE MOHTaXx mMoayna 6asoBoro BbINPAMUTENS B LKA B COOTBETCTBUM C "3

Mechanical Installation" on Page 25.

(® B Mopayne nogknioyeHns K NMHAM NOAKIYUTL Kabenu NUTaHUs K BXOAHbLIM KIleMMaM.
[MpoBepuTb COOTBETCTBME NOCMNEeOBaTENLHOCTU coeanHeHnii: R, S, 3atem T.

Q * 3aTﬂHyTb BUHTbI C YKa3aHHbIM MOMEHTOM 3aTSXKU. I'Ipm HegoCTaTO4HOM MOMEHTe

3aTsHKKU pasbem ByaeT neperpeBatbes BO BpeMsi paboThl. Mpu YpeamepHom
MOMEHTE 3aTsKKW NPOU30MAAET NOBPEXAEHNE 060PYAOBaHUS.

MNPUMEYAHVE

4.4.2 Pa6oTta moayns 6a3oBoro BbinpAMUTens B cuctemax 3asemneHus (TT/TN)

Mpwv ncnonb3oBaHMn Modyns 6asoBoro BbinpsaMuTens B cuctemax tuna TT n TN
HaCTOATENbHO PEKOMEHAYETCH YCTaHOBUTb [iBa BUHTA 3a3eMIIEHNs Ha nnaTte BapucTopa
(VDR). Ha puc. 4-11 nokasaHa npoueaypa yctaHoBKuW. [ocne ycTaHOBKM BUHTOB
3a3eMIeHNS YCTaHOBUTb CHATYIO KPbILLKY Ha MOAyrb 6a30BOro BbINpSAMUTENS.

2. CHATb KPbILLKY.
MoaHATL KPbILWKY Ha yron
30° 1 BbITALLMUT.

1. BbIKpyTUTb BUHTLI M4 /

Puc. 4-11 YctaHoBka AByx BuHTOB M3 Ha nnaty VDR

Q 4 [MNpu paboTe Moayns 6a30BOro BeINPSAMUTENS B U30IMPOBaHHON CUCTEME NMUTAHKSA

MPUMEYAHME (cuctema IT), He ycTaHaBNMBaTh [Ba BUHTA 3a3eMIEHUs], BbIKPYHYEHHbIX nepes

NOCTaBKOW.
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4.4.3 MNopkntoyeHne moayns ynpaenexHust HCU-20

[ns nonyyeHus 6onee nogpobHoM nHdopMauum o MoHTaxe moaynsa ynpasnexdus HCU-20
1 nogknyveHnn kabenen ynpaenexus cm. "5 Control Module" on Page 56.

4.5 MopkntoyeHUe Kabenen NUTaHUSA K LUNHe

B naHHOM pasgene npeacTaBneHbl NpUHLMNMAanbHble CXeMbl C COEAUHEHNSMU MEXAY
KabensaMu nUTaHns u WMHON, 6e3 ykazaHus NoApobHbIX CBEAEHWI, TakMx Kak MapKMpoBKa
Knemm. OTU Cxembl He NpefHa3Ha4YeHbl A4S NCMOMNb30BAHUS MPY BbIMOMHEHNN MOHTaxa
3MEKTPOTEXHNYECKoro obopyaoBaHns [ns BbINOMIHEHUS MOHTaXa 3N1EKTPOTEXHNYECKOTOo
06opynoBaHUsSt NCMOMb30BaTb AMEKTPOMOHTaXHbIE CXEMbl B OKOHYaTENbHOW peaakuuu.

4.5.1 MNopknoyeHne oAUHOYHOro G-MMnyanHOFO 6asoBoro BblinpaMuTens

®

N~

o—1

PE@ . PE@ (L @

Puc. 4-12 TMoakntoyeHne oguHOYHOro 6-MMMySbCHOroO 6a3oBOro BbINPAMUTENS

Ne KomnoxeHT

TpaHcdopmaTop

Bo3gyLHbIN aBTOMATUYECKNIA BbIKMIOYaTENb

MpenoxpanuTens nepem. T.

BblCTpOpaQ'beMH bl coegvHUTeNnb

Moaynb 6a30B0ro BbINPSIMUTENS

I'Ipe,qoxpaHMTenb MOCTOAHHOIo TOKa

N | o g~ W|[N |k

Me,qHaﬂ WnHa 3asemMneHus
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4.5.2 MopkntoyeHue ABYX 6-MMNYNbCHbIX 6a30BbIX BbiNpsiMUTENEN B NapannensHON KOH-

durypaumnn

‘PE@ PE@ @

Puc. 4-13

MoakntoyeHne AByx 6-MMNynbCHbIX 6a30BbIX BbIMPSIMUTENEN B NapannenbHow
KOHdpurypaumm

KomnoxeHT

TpaHcgopmaTop

BoagyLuHbI aBTOMATUYECKMIA BbIKMoYaTeNb

MpenoxpaHuTens nepem. T.

EblCTpOpaZﬂ:eMH b coeguHuTenb

Mogaynb 6a3oBoro BeinpsMUTENst

MpepoxpanuTenb NOCTOSIHHOTO Toka

N | o g~ W[N P

Me,qHaﬂ WnHa 3asemMneHus
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4.5.3 MNopkntoyeHue 12-MMnynbLCHOro 6a3oBoro BbINPAMUTENS

@
G)

-
I

® 6

®
.

)

.

.

)
®

©
@

—
|
I
I
\
Lo

e —

o +—Hoe! o

Puc. 4-14 MopkntoveHne 12-umnynbcHoro 6a3oBoro BbINPAMUTENS

KomnoHeHT

dasocasuratoLLmii TpaHcdopmaTop (4ns nonyyeHus Gonee nogpobHon nHpopmauum cm. 2,11

Selection of the Phase-Shifting Transformer" on Page 23)

Bo3ayLuHbIN aBTOMATUHECKWiA BbIKMoYaTeNb

MpepoxpaHuTens nepem. T.

BbicTpopasbeMmHbIi coeguHUTENb

Mogynb 6a3oBoro BeINpsMUATENSI

I']pe,qoxpaHMTenb MOCTOAHHOrO TOKa

N|oloalb~|w N

MepaHas wuHa 3azemneHns
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4.6 NMepevyeHb KOHTPOJLHbIX NMPOBEPOK NPU MOHTaXe

[Ins npoBepku BbIMOMHEHNS MPOLEAYPbl MOHTaXa 3MeKTpoTEXHUYecKoro obopyaoBaHus
Mozayns 6a30BOro BbINPSAMUTENS UCMOMNb30BaTh CIEAYHOLLMIA KOHTPOSBbHBIV NepeYyeHsb.
O3HakoMuTbCst ¢ MepamMu npegocTopoxHocTn B "1 Safety Instructions” on Page 6.

nepen Hayanom pabot Ha moayne.

Ne

Oenicteus

MpumensieTcs/
He npumeHsieTcs

BbinonHeHo/He
BbINOSHEHO

I'Ipoaepmb npaBUNbHOCTb COe,ClVIHeHIAIZ N Hanps>XeHna Ha Bxoade
NUTaHUA 1 BbIXOAHOW LUNHE nepemeHHOro Toka.

Y6eaunTbesi B nofjade NUTaHUsl Ha BCrioMoraTenbHoe 06opyAoBaHue ¢
COOTBETCTBYHOLUMM HAMPSHKEHNEM.

ﬂ]’lﬂ YMEHbLUEHUA HaTSXKeHNA kabenu BBOAA-BbIBOAA AOIMKHbI ObITb
3akpenreHbl Ha 3aXXMMHbIX NacTuHax.

Y6enutbes B NpaBUnbHOM NOAKIIOYEHWN kabeneii kK npeaycMOoTpeHHbIM
Knemmam c Tpe6yEMbIM MOMEHTOM 3aTAXKU.

Mpu ucnonb3oBaHun kabeneit ¢ AMC-3kpaHMpPOBaHVEM 3KpaHb!
kabenei AOMKHbI 6bITb 3akpensieHbl Ha 3KpaHUpyLWnX nnacTuHax ans
obecneyeHus Tpedosanuii SMC.

Ecnun napannernbHble BbIXoAbl MOAYNs 6a3oBoro BbINpAMUTENA
NOAKMOYEHbI K LUMHE MOCTOAHHOro ToKa, yseIJ,I/ITbCﬂ B NPaBUITIbHOCTU
COeIMHEeHUI.

Kabenw ynpaBneHust 4OMmKHb! 6biTb NOAKMIOYEHBI B COOTBETCTBUM C
HasHa4eHneMm uHTepdeiica 1 NCronb3yembiM SKPaHOM.

Bo nsbexxaHue nomex kabenu ynpasneHust 4OMKHbI ObITb NPOINOXeHbI
otaenbHo oT kabeneii nuTaHus. Kabenu u coeanHeHNs 4OMKHbI
COOTBETCTBOBaTb pekomeHaauusam no AMC.
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5 Moaynu ynpaBrneHus

Mopgynb ynpasnexuns HCU-20, 06bl4HO ycTaHaBnNMBaeMbIii B LLKad BCNOMOraTenbHOro
obopynoBaHusi, ynpaensieT paboToit Mogynsi 6a3oBoro BbINPsIMUTENS MO

BbICOKOCKOPOCTHOMY OMTOBONIOKOHHOMY Kaberto.

[ns mogynsi ynpaeneHus TpebyeTcsi BHELLHWUIA UCTOMHUK NUTaHusa 24 B nocT. 1., npu 3ToM
OH OCHALLEH HECKOBbKMMU BHYTPEHHUMW U30NMPOBAHHBIMU UCTOYHMKAMW MUTAHKS, B TOM
yu1cre N30MpPOBaHHBIM UCTOYHUKOM LMGPOBOTO NUTaHUsi 24 B NOCT. T., M30MIMPOBaHHbLIM
ncroyHmkom nutaHus RS485 ans Infolink, nctoyHnkom nutanmsa ana SOP-20-880, a
TakKke NCTOYHUKOM NUTaHUS Ans yHKLMOHAMNbHBIX MoAynen, NoakntoyYaeMblX K crotam
pacwupenns HCU-20.

O6GHoBReHWe nporpaMMHoro obecneyeHnst Moayns BeinonHsetcs Yepes MK unm SOP-20-
880.

5.1 Moagynb ynpasnexHus HCU-20

5.1.1 KomMnoHeHTbI Mogyns

DYHKUMOHANBHBI MOAYNb, PASMEP 1 ®
IS
(el

SD card (@

® . I
—_— i @
DYHKUMOHANbHBIA MOAYNL, PASMEP 1
- IS}
«— = @
LY -
DYHKUMOHANbHBIF MOAYNb, PASMEP 2
@ ®
4—)'
-

(

Puc. 5-1 KomnoHeHTbl Moayns ynpasnenns HCU-20
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Tabn. 5-1 Onucanue dyHkumin komnoHeHToB HCU-20

Ne KomnoHeHT OnucaHue yHKLUM
Monb3oBaTenbckvie
1 CTaHaapTHble Nonb3oBaTerbekie KnemMmbl BBoa/BbiBOAa
KneMmbl
WHTepdeiic obmeHa .
2 a epes WHTepdbeiic obMeHa faHHBIMI Yepe3 OMTOBOMOKOHHYIO JIMHUIO MEXAY
HHBIMU Y
A P HCU-20 v mogynem 6a3oBoro BbINpsiMUTensi
OMTOBOMOKOHHYHO NINMHUIO
3 3apesepBrpoBaHHbIii -
4 SLOT1 WHTepdeiic dyHKLUMOHaNbHOro moaynst
5 SLOT2 WHTepdheiic dyHKLMOHAINBLHOMO MoAynst
6 SLOT3 WHTepdeiic dyHKLMOHANBLHOMo Moayns
. BanacHas kpebllwka 6atapeiHoro otceka RTC. Batapes RTC npeacTtaBnsiet
Kpebiwka 6aTapenHoro N
7 oTceKa cobon Henepesapshkaemyto nNuTueByto 6aTapeto, koTopyto Heobxoaumo
perynsipHoO 3aMeHsTb.
WHTepdeiic . .
. WHTtepdeiic coeanHenns HCU-20 n SOP-20-880. [1ea nHtepdeiica RJ45
8 VHTENMeKTyanbHo naHenm
WOEHTUYHBI U KackaaupytoTesi.
ynpasneHus
CraHpapTHasi kapTa namsaTi Tina microSD 8 ['6 ¢ BO3MOXHOCTbIO BCTaBKW
9 SD-kapTa
W U3BNEYEHNS.
10 3apesepBrpoBaHHbIi -
1 WHaukaTopbl MHaukaTopbl nuTaHmus, paboTsl 1 HeUCNpaBHOCTH
DyHKUMOHATBHBIN MOAYb,
12 DyHKUMOHANbHbI Moaynb 105 x 73 x 24 (B MM
PASMEP 1 YRRl Ay (8 1am)
DYHKLMOHANbHBbI MOAYrb,
13 DYHKUMOHANBHBIN Moaynb 75 x 73 x 24 (B MM
PA3MEP 2 yru hy (e )
WHTennekTyanbHas naHenb
14 v WHTennekTyansHas naHenb ynpaenexus SOP-20-880
ynpaBneHus
15 KpenexHble oTBepcTUs Tpw oTBepcTUs Ans kpennenns HCU-20

5.1.2 CtaHpgapTHbIe KIeMMbl

Tabn. 5-2 CtanAapTHble knemmMbl Moayns ynpasnexus HCU-20

Kateropus Knemma Onucanve yHKUUn
Bxoa nutaHusa XPWR: 24 B Bx. MuTtanne HCU-20
MHPOBOIA BbIXOA NMUTAHUS, U30NUPOBAHHbIN OT
LincppoBoii Bbixoa nuTaHus XDPWR: 24 B u. Lucbp A P

XPWR

Lincbposoii Bxoa

XDI: DI1 - Dle, DIL

Tun Bxoga: penemnHbiin kKoHTakT, NPN unu PNP

BXOf,

BblcokockopocTHOM LindpoBoi

XHDIO: HDI1, HDI2

Tun Bxoga: NPN vnu PNP

BbIXOA

BblcokockopocTHOM LindpoBoi

XHDIO: HDO1, HDO2

Tun BbIxo4a: DTKprTbIVI KonnekTtop

AHarnoroBebIi BbIXoq

XAO: AO1, AO2

Tun BbIxoAa: TOK UNK HanpsbxeHue, BbiGpaeTcs
nepembI4Kon

-57 -



Mopynw ynpasneHus

Kareropus Knemma OnucaHve yHKUUK
Tun BXoaa: TOK MU HanpsixeHue, Bblibupaetca
AHanoroselin Bxog XAl Al1, Al2 A . P P
nepembIYKoit
PeneiHbiin BbIxoa, XRO1, XRO2, XRO3 PeneiHbin Bbixoa: HP, H3 © COM
BbICOKOCKOPOCTHOM RS485, LUMHHBIN cornacyoLmn
Cesab InoLink XCOMM P ! viout
pe3ncTop BbIGUPaETCs NepeMbIHKoi
O6meH gaHHbIMKU ¢ SOP-20-880. [1Ba nHTepderica
Whrepcbeiic RJ45 X1, X12 RJ45 naeHTnYHbl ANs KackagHoro NoakKNYeHms
Heckonbkux HCU-20.
CoepaunHuTenbHblii kabenb: He Gonee 3 M
O6meH faHHbIMK Inodrive VR, VT O6meH gaHHbIMK ¢ Moaynem 6a30BOro BbINPAMUTENS

5.1.3 OononHuTenbHble (PYHKLUNOHANbHbIE MOAYU

HCU-20 moxeT ncnonb3oBaTbCs € APYrMMu PyHKLMOHANbHLIMU MOLYNSAMY,
NOAKIMHYEHHBIMU K €0 criotam, Ans paclumpeHust ero yHkumiA. [ins nonyvexuns 6onee
nogpo6HoMn MHbopmaLmMmn cM. Tabnuubl HAXeE.

Tabn. 5-3 lMepeyeHb AOMOMHUTENbHbBIX (DYHKLMOHAMNbHbLIX MOAYIEei

Ne Moayrib Mogens OnucaHe dyHKUMN n oﬁﬁﬁﬁgm . P(as":ﬁnp)b'
2Al
2 AO

1 Mopynb BBOAA/BLIBOAA HIO-10 2DIO Cnot SLOT 105 x 73 x 24

1 peneviHbIN BbIXOA,

ApantaunoHHbIN MOAY b

2 M PROFIBUS-DP HDP-1
oayne PROFIBUS 0 Wbl PROFIBUS-DP

Cnot SLOT 75x73 %24

ApanTaumoHHbIN MOAY b

3 |[M CAN- HCAN-10
oAy kel wuHbsl CANopen

Cnot SLOT 75x73 %24

ApanTaumoHHbIN MOAYb
4 | Mogyns MODBUS RTU HMBA-10 Wik MODBUS RTU Cnot SLOT 75 x 73 x 24

Mopaynb Ethernet anst BBoga
5 | Mogynb Ethernet HETN-10 Ay A A8 | CroTSLOT | 75x73x 24
B 3KCnnyaTtauuo

Mopgynb BBOAa/BbIBOAA MpomblwneHHbIn Ethernet
6 HPFN-10 Crnot SLOT 75 x 73 x 24
PROFINET BBoga/biBoga PROFINET

MpomblwneHHbIn Ethernet
7 Mogyne Modbus TCP HMBT-10 Cnot SLOT 75x 73 x 24
Modbus TCP
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Cnoco6 Pa3mvepbl
Ne Mopynb Mopenb Onucanue gyHKLUn NOAKIKOYEHNS (B Mm)
OpHa napa ONTOBOMOKOHHbIX
HOFM-10 | ~Aw@nap CroTSLOT | 75 % 73 x 24
s ONTOBOMOKOHHBIA MOAYNb kaberneit 50 m
paclmpeHrms Tpu napbl ONTOBOMOKOHHbIX
HOFM-30 | P/ MaP! CroTSLOT | 75 % 73 x 24
kabeneit no 50 m
Mopnepxka 2 - 4
HPCU-40 AAep: B OnToBoMnokHo | 232 x 86 x 40
napannernbHbIX Mogynei
Mo, apannesnbHoro Monpepxka 2 - 6
9 AYITE NAPANETLHOT HPCU-60 AREPK . OnToBonokHo | 232 x 86 x 40
ynpaeneHus napannernbHbIX Mofynei
Monpepxka 2 - 10
HPCU-AQ Anep . OnToBoMoKkHO | 232 x 86 x 40
napannernbHbIX Mofynei
M P
10 OIJ,yJ'IpraCLIJI/IpeHVIH HESD-10 'aCLLVPeHNe OfHOTO crioTa OnTosanoio | 105 x 75 x 70
DYHKLWI paclwmpenus SLOT
06
HSVM-10 HBPYKEHNG HATPBICIMA | Onrosonokko | 150 x 100 x 30
n Mogaysib 06HapyXeHus nepeMeHHOro Toka
CUHXPOHHOrO HanpsbkeHns OB6HapyxeHue HanpskeHns
HSVM-20 OnTosonokHo | 150 x 100 x 30
MOCTOSIHHOTO TOKa
WHTennekTyanbHas naHens YenoBeko-MalLUHHbI
12 4 SOP-20-880 . RS485 150 x 100 x 30
ynpasnexus nHTEepdeiic
Mopynb ynpaenexus Mopnepxka obmeHa
13 | mapwpyTtusaumen HOFR-50 AaHHBIMU MeXay NATbI0 OnToBonokHo | 232 x 86 x 40
OMNTOBOMOKHA Moaynsmu ynpasnenvst HCU
MonmMnynbcHoe ynpasneHne
M
14 ofynb NOVMNYNbCHOTO HCBC-AO orpaHu4eHnem Toka OnTosonokto | 232 x 86 x 40

OrpaHu4eHnsa Toka

napannenbHbIX MOI:LyJ'IEVI
nuTaHus
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5.1.4 CBeToAMOAHbIE MHAUKATOPbI

MuTtanue

| PaGota

\ -
\OTK€§ /

r}

Eoog
X

ooog EDDDD%DDD\:H
)

og
X

Puc. 5-2 PacnonoxeHue 1 onvcaHve cBeTOANOAHbIX MHANKATOPOB

Tabn. 5-4 OnucaHue yHKUMIA CBETOANOAHBLIX MHANKATOPOB

Ne WHpvkaTtop CocTosiHne Onucanve yHKUWN
3eneHblit Mutanve nogaetcst Ha HCU-20 B WwtatHOM pexume.
1 Muranve Ha HCU-20 He nogaeTcst nuTaHne unn npousoluen c6oi
BbikntoueH
nofaun NUTaHus.
3eneHblit Mopynb 6a30Boro BeINpsiMUTENS paGoTaeT.
2 Pa6ota
BblikntoueH Mopynb 6a30Boro BeINpsiMuTensi He paboTaer.
KpacHbiit HeucnpaBHOCTb CUCTEMBI.
3 HewncnpasHocTb
BoikntoueH Cuctema paboTaeT B LUTAaTHOM pexume.

5.1.5 Kapra namsartu SD

BHyTpn HCU-20 HaxoguTtcsa SD-kapTa Ans coxpaHeHnst AaHHbIX B PEXUMe pearbHOro

BpeMeHU COo BCeX CTyI'IeHeVI Moayna ynpasneHua Ana MOHUTOPUHIra U aHanusa

paboTbl MOZyNs 6a30BOro BeINpsAMUTENS. [aHHble COXpaHsTCs Ha kKapTy microSD u

aHaNU3NPyrTCA TEXHUYECKMM NepCcoHarioM KoMnaHuu Inovance.
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5.1.6 Knemmbli

1) Cxema knemm

Vheptpeiic PC/SOP-20-880

Peneiitbit BoixoA 3

PeneiiHblii BbIXoA 2

PeneiiHblii Bbixoa 1

BLI6OP COMMACYILErO CBAIM
pesucropa 4na InoLink

Cesi3b InoLink

SLOT1

AHanorosblii BXoa 2
12 -10..+10 B
m—< Ananorosbiit Bxog 1

All- -10..+410B

[ns Al2 ncnonb3yeTcs BXOAHON CUTHAN HaNPsXeHus
Ansa AlL ncnonb3yeTcsi BXOAHON CUrHan Toka

Ana AO2 curian
Ana AO1 1cnonb3yeTcs BbIXOAHOM CUTHaN Toka

_AGND} /AHaNoroBbIf BbIXOA 2
A —> o.+108
EEE—>  Avanorosuii sbixon 1

1 | AOL 0-20 MA

SLoT2

BbICOKOCKOPOCTHOI LhPOBOIA BIXO, 2

BbICOKOCKOPOCTHOI LGPOBOIA BbIX0A 1

BbICOKOCKOPOCTHOIA LithpoBOiA BXOA 2

BbICOKOCKOPOCTHOIA L1chpoBOiA BXOA 1

+ Lucposoii Bxoa 6

Undpposoii Bxog 5

LnchpoBoii Bxoa 4

Lincbposoii Bxoa 3

Lindpposoii exop 2

SLOT3 Linchposoii Bxog 1

Coep, DGND E .
¢ DICOM. S

Undcpposoii Bxog DIL

BbIxos nuTaHna
24Bnoct. T/I0,2 A

24 Bnoct. T/2,0 A
Bxop, nuTaHmus

MoAcoeauHeHo k
ONTOBONOKOHHOMY
npenonepeaaT Ky

Puc. 5-3 Cxema knemm mogyns ynpasneHus HCU-20
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2) Knemmbl BBoAa/BbiBOAA

Tabn. 5-5 KoHdwurypauus knemm Beoga/BeiBoga mogyns ynpaeneHust HCU-20 no ymonyaHuto

Ne Knemma Onwcanne yHKLUn

1 XRO1 CurHan ynpaeneHusi KOHTaKTOPOM IMaBHON Lienu

2 XRO2 BbixoaHOI curHan HencnpaBHOCTH

3 XRO3 Peseps

4 DI1 Peseps

5 DI2 CurHan 3anycka/BKnoveHns

6 DI3 CurHan obpaTHoii CBA3W 3aMblKaHWs rMaBHOTO KOHTaKTopa
7 Dl4 Peseps

8 DI5 CurnHan BbIKMOYeHNs

9 DI6 Peseps

QO @ [Mpy HEOBXOAMMOCTN USMEHEHMUS HAa3HAYeHUs! KOHTaKTOB CM. PyKOBOZACTBO 10
UCIIOTb30BaHNIO POrpamMMHOro obecrieyeHuss 6asoBOro BbINpsMUTESIS Cepun
NPUMEYAHWE MD880-20.

3) [lNogpobHoe onucaHue Knemm

Tabn. 5-6 MogpobHoe onucaHue knemm HCU-20

Ne ‘ Knemma Onucanue gyHKUUn XapakTepuctuku kabens

XPWR: BxogHas knemma nutaHus

1 GND (3semns) PekomeHnpyetca
MCNONb30BaTh 2-KUMbHY0
240Bnoct. T.+5 %, 2,0 A BUTYIO Napy.
2 24 B Bx.

Mnowaak nonepeyHoro
2
cevenus: 0,5 - 2,5 mm

XDPWR: Knemma DIL-coeguHeHus

Mutanwue ansa DI, HDI u HDO

1 24 Bu.
240Bnoct. T.£5%,0,2A

2 DGND 3emns 24 B 1. Butas napa vnm

OAHOXWUMbHbLIN kKabernb
3 DICOM O6wwuit Bbixop DI. BosmoxHo noakntodeHne k DGND Mnowwazb nonepeqHoro

4yepea nepembiuky J11 cevenmst: 0,5 - 2,5 M’

Lincdpposas Gnokuposka nnu obwumii DI. TexHuyeckve
XapaKTepUCTUKK Takue e, kak 1y obumx DI

4 DIL

Mepembiyka J16: BbIGOP MCTOYHMKA NUTAHWS

1 2 3 Mpwv 3aMblKaHWUK KOHTAKTOB 1 1 2 BHYTPEHHWUI UCTOYHWK MUTaHWS 24 B nocT. T. ucnonbayetcs

| U Ans nogayn nutaxusi Ha DI.

I'Ipm 3aMblKaHUM KOHTAKTOB 2 U 3 BHELLHWIA NCTOYHUK MUTAHNS ncnonb3dyetca Ana nogayun

1 2 3
| U nutanus Ha DI.
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Ne Knemma OnwucaHue gyHKuUn XapakTepuctuku kabens
XDI: Knemma DI

1 DI

2 DI2 TNoruyeckuii yposeHb 24 B: «0» <5 B; «1» > 15 B;

3 DI3 RBx.: 2,0 kOm OaHOXUMbHBIN Kabenb
Tun Bxoga: NPN/PNP, peneiiHblii KOHTaKT Mnowaab nonepeyHoro

4 Di4 AnnapatHbiii ouneTp: 0,04 mc ceyenms: 0,5 - 2,5 Mm?

5 DI5 Imakc.: 15 MA

6 DI6

XHDIO: Knemma HDIO

1 OP O6was knemma HDI
2 HDI1 Tun Bxoga: NPN, PNP
TNornyeckuii yposeHb 24 B: «0» < 5 B; «1» > 15 B;
Rex.: 2,0 kOm
[lnanasoH HanpsbkeHust BxogHoro curHana: 0 - 30 B
3 HDI2 nocT. T.
[OnanazoH BxoaHbIx YactoT: 0 - 100 kl'y
Makc. Harpyaka HDI (Imakc.): 15 MA
4 HDO1 Tun Bbixoga: OC
[vana3oH BbixoaHbIx YacToT: 0 - 100 kIy
5 HDO2 Makc. Harpyska HDO (Imakc.): 20 MA

[nanasoH BbIxogHOro Hanpsxenus: 0 - 26,4 B nocT. T.

Mnowaae nonepeyHoro
ceuenms: 0,5 - 2,5 um’
PekomeHnayetcsa
1Ccnosnb3oBaTh
9KpaHMPOBaHHYI0 BUTYIO Napy.
HDO v DGND ckpy4eHbl
BMecCTe.

HDI n OP ckpy4eHbl BMecTe.

XAO: Knemma AO

1 AO1

2 AO1_AGND BbixogHoi ananasoH AO1: 0 - 20 MA, RHarp. <

3 202 500 Owm; 0 - 10 B, RHarp. = 10 kOm
[nanasoH Bbixoga AO2: 0 - 20 MA, RHarp. < 500 Owm;
0-10 B, Ruarp. =2 10 kOm
PaspelueHue: 11 6uT + 3HakoBbIN GUT

4 AO2_AGND

TouHOCTb: 2 % OT MOJHOA LWKanbl

Mnowaab nonepeyHoro
ceyerusi: 0,5 - 2,5 Mm?
PekomeHayeTcs
1CMosnb3oBaTh
3KpPaHMPOBaHHYIO BUTYIO Napy.
AO1 n AO1_AGND ckpy4eHb!
BMecTe.

AO2 n AO2_AGND ckpy4eHb!
BMecTe.

Mepembivka J19: Beibop Tvna curHana AO1

Mpw 3ambikadum 1 1 2 ana AO1 BbIGUpaeTcst TOKOBbIN cUrHar.

& H |y Mpu 3ambikaHum 2 1 3 ans AO1 BbIGUPaEeTCs curHan HanpsbkeHns.

@ |- & |~
N =E (N
w B |W

c

Mepembiuka J18: BuiGop Tvna curHana AO2

1 2 3

=) u Mpu 3ambikaHum 1 1 2 anst AO2 BbIGUPAETCS TOKOBbIN CUTHAN.

Mpu 3ambikaHum 2 n 3 ans AO2 BbiGrpaeTcs curHan HanpsKeHust.

& (- =
= (N =
H (W

<
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Ne Knemma Onuncanune yHKLUN XapakTepuctuku kabens
XAl: Knemma Al
1 Al1- TokoBblin BXxog: -20 - +20 MA, Rex.: 500 Om Mnolwaab nonepeyHoro
5 A+ Bxopg HanpsikeHus: ot -10 go +10 B, Rex.: 200 kOm ceyerusi: 0,5 - 2,5 Mm?
[nbdepeHumanbHbli BXof, AWana3oH BXOAHOTO Mcnonb3osaTb ABe
3 Al2- curHana: +30 B 2-KUNbHBIX 3KPAHUPOBAHHbBIX
WHTepBan BbiGopku Ha kaHan: 0,25 mc BUTbIX Napbl B cryyae ¢
AnnapatHbiin ounetp: 0,25 mc
4 A2+ p unsTp ) neymsi Al
Paspelienue: 11 61T + 3HaKoBbI BGUT Ecnu B kKa4ecTBe UCTOYHUKA
TouHoCTb: 1 % OT MOMHOIA LLKasbl nuTaHns ucnonsayetcst HCU-
5 +10B . . 20, ncnonb3oBatb OAHY
+10B:+10B£1% 4-XUNbHYI0 9KPaHNPOBaHHYI0
. o
6 -108B -10B:-10B+1% BUTYIO Napy B Cry4ae C OAHNM
7 AGND Ruarp.: 1-10 kOm Al

Mepembiyka J14: Buibop Tvna curHana Al1

U Mpu 3ambikanum 1 1 2 ansa Al1 BbiGupaeTcs TOKOBbIV curHan.

H (-
= (N
H (W

12

a U Mpu 3amblkaHum 2 1 3 anst Al1 BbIGUPAETCA curHan HanpsikeHns.

[
B |w

Mepembiuka J15: Beibop Trna curHana Al2

1 2 3

(& u Mpw 3ambikadum 1 1 2 ana Al2 BeiGUpaeTcst TOKOBbINA CUrHan.

=
=

12

= &)U Mpu 3ambikaHuy 2 1 3 anst Al2 BbIGYpaeTcsa curHan HanpshkeHus.

B
w

XCOMM: Cgssb InoLink, pasbem RS485

1 OKPAH LnHa RS485, ctaHaapTHbI ypoBeHs 5 B
2 C485+ CornacytLuuii peaucTop LnHbI: 124 Om
Makc. ckopocTb nepedayun AaHHbIx 5 Méut/c
3 C485- Makc. konuyecTBo y3nos: 32 (6e3 noBTopuUTENs)
4 CGND Makc. pacctosiHue nepeaaun: 10 m

4-xunbHasa BKpaHMpoBaHHasA
BUTas napa

Mnowaae nonepeyHoro
cevenus: 0,5 - 2,5 um’

Mepembivkn J10 1 J12: BeiGop cornacytolero peamctopa wuHbl RS485 (J10 1 J12 Heo6xoAnMO ycTaHOBUTL B

O[IMHAKOBOE COCTOSIHNE, YTOBbI 0GECNEUNTH COOTBETCTBUE COMMACYIOLLENO PE3UCTOPA).

= CornacytoLuii pe3vucTop NoaKnoYaeTcs Npu 3ambikaHun 1 n 2.

= CornacytoLwmii peaucTop oTKMoYaeTcs Npy 3amblkaHnn 2 v 3.

® |- & |~
=N 8 N
w w

XRO1: BbIxogHas knemma perne 1

1 RO1NO Twvn BbIXoAa: naccuBHble KoHTakTel HP 1 H3
2 RO1_COM MapameTpbl koHTakTa: 250 B nepem. 1./30 B nocr. T.,
3 RO1_NC 2A

OpHOXUMbHBIN Kabenb
Mnowaak nonepeyHoro
cevenus: 0,5 - 2,5 mm®
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Ne Knemma

OnwucaHue gyHKuUn

XapakTepucTvku kabens

XRO2: BbIxogHas knemma pene 2

1 RO2_NO
2 RO2_COM
3 RO2_NC

Twvin BbIXOAA: NaccuBHble KoHTakTel HP 1 H3
MapameTpbl koHTakTa: 250 B nepem. 1./30 B nocT. T.,
2A

OpHOXUMbHLIN Kabenb
Mnowaak nonepeyHoro
cevenus: 0,5 - 2,5 mm®

XRO83: BbIxogHas knemma pene 3

1 RO3_NO
2 RO3_COM
3 RO3_NC

Twin BbIXOAA: NaccuBHble kKoHTakTel HP 1 H3
MapameTpbl koHTakTa: 250 B nepem. 1./30 B nocT. T.,
2A

OpHOXUMbHBIN kKabenb
Mnowaak nonepeyHoro
ceyenus: 0,5 - 2,5 mm®

BP, BT: onTOBOMOKOHHbIV NpYemMonepeaaTyuk

1 VR

Mpuem curHanos ONTOBONOKOHHOM NIMHWK CBA3K

2 VT

I'Iepe/:LaHa CUrHanoB ONTOBONIOKOHHOW MUHUMW CBA3U

Twn onTU4ecKoro BomnokHa:
nnacTuKoBOE ONTUYECKoe
BornokHo (POF)

X11, X12: O6meH paHHbiMu ¢ SOP-20-880, pasbem RS485

1,27 H3 LLinna RS485, craHaapTHIii ypoBeHb 5 B
3,8 GND3 CornacytLuunii peanucTop LWnHbL: 124 Om
Makc. ckopocTb nepeayv AaHHbIx 4 MéuT/c
4 A Makc. konuyecTso y3nos: 32 (6e3 noBTopuTens)
5 B Makc. pacctosiHne nepegaym: 100 m
6 15V3 15V3:156B + 15 %

CTaH[apTHbI ceTeBom
kabenb

Mepembiuka J12, J15: BbIGOp cornacytoLlero peauctopa WuHbl (J12 1 J15 akTUBHbI TOMNbKO KOrAa OHW HaXoAsTCs B

OZIMHAKOBOM COCTOSIHWM)

1 2
B &

nO[J,KJ'IPO‘-leHMe cornacyrulero pe3anctopa BbIMNOTHAETCA 3aMblKaHUEM KOHTAKTOB 1mn2.

=

=
(=01 \N}
w B W

OTKMoYeHWEe CornacyoLLEro PesncTopa BbIMOSHAETCA 3aMblkaHWEM KOHTaKToB 2 1 3.

-65-



Mopynw ynpasneHus

5.2 Moaynb napannenbHoro ynpasneHna HPCU

HPCU - a10 Mmogynb napannenbHoro ynpaeneHuns B cucteme. OH NpMHMMaEeT curHanbl
NpUBOAA M CUrHanbl ynpaeneHusl, nocbinaemslie mogynem ynpasnexdus HCU-20, n
CMHXPOHHO NepeaaeT aTu CUrHarnbl Ha KaXabli MoAyNb NUuTaHus. MNpy 3TOM OH BbINOMNHAET
onepaTyBHbIN COOp 1 3arpy3ky MHOpMaLUK O TOKE, HaNPSXKEHUN, COCTOSIHAN 1 NMpoYei
nHdopmauum, coobLiaemon kaxabiM Mogynem nutanus, B HCU-20. Kpome Toro, oH
ynpaBnseT CUHXPOHM3aLMen, pacrnpeaeneHnem Toka, cbpocom 1 3anyckom/ocTaHOBOM
napannenbHbIX Mogynen NUTaHus.

B 3aBucrmMocTu oT cucTemHbIx TpeboBaHui Beibnpaetca ncnonHenne HPCU-40 (veTbipe
napannenbHbix Mogyns) unm HPCU-60 (wecTb napannenbHbIX Mogynen).

5.2.1 CtaHpapTHble UHTepdencobl

(o) |
®
m@wm@s::” ﬂ_ o
P[] ) R g E=3
oo || [ [ N
>@
o ||| o [ N =17
cue: cm: = /
I N O @
| ®
ol 1@

Puc. 5-4 Mopynb ynpasnenust HPCU
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Tabn. 5-7 OnucaHune dyHKumMn nHTepdericos HPCU

Ne HaumeHoBaHve WHTepdeiic OnwcaHve Mpumevanus
COM 4 3emns 24 B BHeLUHMiA UCTOYHWK NuTanmus ans HPCU
Knemma X1: LWar 5,08 MM, 4-KOHTaKTHbIA
coms Sewns 24 B BCTaBHOW pa3bem
@ | Nutanmne X1 P
24VA 2 24 B+ Butas napa
Mnowanb nonepeyHoro ceveHus: 0,5 -
24VB 1 24 B+ 2,5 MM’
. MuTaHve nogaetcs Ha HPCU B wratHom
3eneHbiit
pexume
MuTanve
Ha HPCU He nogaetcsi nuTaHue unm
BbikntoueH -
npousoLLen c6oit noaayun nUTaHus.
3eneHblit Mopynb nutanus pabortaet.
. RUN
(@) Caetopvopribiii BbiknioveH Mopynb nutaHus He paGotaert.
vHAnKaTop
KpacHbii HewvcnpaBHOCTbL CUCTEMBI.
FAU
BblikntoueH Cuctema paboTaeT B LUITAaTHOM pexvume.
3ape3epBMpoOBaHHbIii -
BAT
3apesepBrpOBaHHbIii -
® DIP- BAT_SW 3apes3epBrpOBaHHbIii -
nepekrioarens S1 PRG_SW 3apesepBrpOBaHHbIii -
Kananbi
@ CH1-CH4 napannesnbHoro
moayns 1-4 VT: 50 m, nepeaaya curHanos
Kamans! OMTOBOMOKOHHOW MUHUM CBSI3N )
® | cHs-cHe napannensHoro VR: 50 M, Npyem curHanos onToBOSIOKOHHOM
OnNTOBOMOKOHHBbIN Moayns 5 - 6 TIMHUM CBS3U
npuemonepeaaTyuk Tun onTtoBonokHa: POF
Karane! Kananel HPCU-40: CH1 - CH4
® CH7 - CH10 | napanneneHoro Kaans HPCU-60: CH1 - CH6
moayna 7 - 10 Kanansi HPCU-AO: CH1 - CH10
O6MeH AaHHbIMU
HCUu A
mexay HPCU n HCU
TokansbHas WuTepdheiic BBoaa B
- Peb A Moakntouerme Kk MK
ceTb akcnnyataumio
Wcnone3yetca
KanaBka
©)] . - QNS YCTaHOBKM -
HanpaensioLlen
HanpasnsoLmMX
® MoHTaxHoe YeTbipe oTBEpCTUS AN
oTBepcTue MOHTaxa

-67 -



-68 -

Mogynu ynpaenexus

5.2.2 CBeToAMOAHbIE MHAUKATOPbI

Tabn. 5-8 OnucaHue dyHKUMIA CBETOANOAHBIX MHANKATOPOB

Ne WHawnkaTop CocTosiHve OnucaHune yHKLUM
3eneHbli Mutanve nogaetca Ha HPCU B wtaTHOM pexvime
1 Murakne Ha HPCU He nogaetcs nuTtaHue unu npousoLuern c6oil nogaun
BbikntoueH
nUTaHus.
3eneHblit Mopynb 6a3oBoro BbinpsiMuTens paboTtaert.
2 RUN
Bbikn. Mopynb 6a3oBoro BbinpsiMuTens He paboTaer.
Muratowwmin
. HewvcnpaBHOCTb CUCTEMBI.
3 FAU KpacHbIn
BbikntoueH Cuctema paboTtaeT B LUTAaTHOM pexumMe.
KpacHbliii Huskoe HanpsbkeHve batapeun.
4 BAT
BeoikntoveH Batapes B Hopme.

5.2.3 AnekTtpuyeckue coeguHeHuss HPCU
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Puc. 5-5 Onektpuueckue coeanHenuss HPCU

Tabn. 5-9 OnucaHune anekTpuyecknx coeamHennii HPCU

Ne KomnoHeHT
1 Mogyne ynpaenenus HCU-20

2 BHeLHWiA ncTouHuk nutanns 24 B noct. T.

3 Mopynb napannensHoro ynpaeneHus HPCU

4 OnTOBOMOKOHHBIN kaberb CBS3n

5 Mopynb 6a3o0Boro BbINpsMUTENS




TexHu4yeckoe OGCJ‘Iy)KI/IBaHI/Ie 1 NPpOBEPKN

6 TexHMuYeckoe 0GCnyXMBaHME U NPOBEPKHU

6.1 O6wwme cBeaeHus

B naHHOWM rnaee cofepXXnTcs onucaHve criedyowmnx Tem:

. Mepbl npeaoCcToOpPOXXHOCTU NpU TEXHUYECKOM O6Cﬂy)KVIBaHVII/I 1 npoBepke Moayna
6a3oBoro BbINPAMUTENA U MOHTaXHOro LIJKaq)a

* [lepuogmnyeckoe TeXHNYeckoe 0bCnyxmBaHne 1 NPOBEPKM Y3MOB U AeTanew

« 3ameHa y3roB 1 AeTanen Bo BpeMsi TEXHUYECKOro 06CnyXvBaHWsS 1 NPOBEPKU

A OMNMACHOCTb

@ [epen BbINOMHEHNEM TEXHUYECKOrO 0BCNYXMBAHUS UMK NpoBepku/ocMoTpa
Moayns 6a30BOro BbINPAMUTENS M MOHTAXHOTO Lukada OTKMIouNTb BCe
MCTOYHVKM MUTaHUA 1 NoaoxAaTh 15 MUHYT.

@ [Nepen Hayanom TexHUYecKoro 06CnyXMBaHNs N3MepUTb HanpsxxeHne
Ha LUMHEe NOCTOSIHHOTO ToKa MymnbTUMETPOM Yepesd 15 MuHyT. Mismeperune
HeobxoAMMO Anst NOATBEPXAEHWSI CHKEHWSI HanpsxeHust o 6esonacHoro
ypoBHs (< 36 B).

@ [pu NOAKMNIOYEHNN BHELLIHETO UCTOYHUKA NUTaHKs B Moadyne 6a3oBoro
BbINPAMUTENS 1 MOHTAXKHOM LUKady No-npexHemy npucyTCcTBYeT onacHoe
HanpskeHue, Aaxe ecnu rMaeHbli aBTOMaTUYECKUIA BbIKINoYaTeNb Pa3OMKHYT.

* CneguTb 32 OCTaTOYHbIM BpalleHnem BeHTUnATopa.

6.2 Mepbl NnpegoCcTOPOXKHOCTU NPU OYNCTKE

Mopynb 6a30Boro BbIMPSMUTENS COCTOUT B OCHOBHOM 13 3M1IEKTPOHHbIX KOMMOHEHTOB.
Takum 06pa3oM, 3a UCKIMOYEHNEM BEHTUMATOPOB, B HEM MOYTW OTCYTCTBYHOT Y3rbl 1
ZeTanu, NoaBepKeHHbIe N3HOCY WM TpebyoLLMe TEXHUYECKOTO 0BCyKMBaHUSA UK
nposepku. [ns obecneyeHnss HopMarnbHON paboTsl MOAYNA PErynsapHO oYuLLaTh ero.

B uenom Heobxoanmo cobnogatb creayolme nyHKThI:

1) OTnoxeHus nbinu

OTNOXeHUs NbINU BHYTPY MOAYNs 6a30BOro BbINPsAMUTENS HEOBXOAMMO PerynsipHo (Mnu
He pexxe OAHOro pasa B ro) yaansTb. [Ans aTux paboT npvsneyb KBannduLmpoBaHHbIi
nepcoHan B COOTBETCTBUM C AENCTBYIOLLMMU NPaBUnamm TEXHUKN 6e30nacHOCTU.
OnpepenuTtb MHTEPBanN OYUCTKU B COOTBETCTBUM C YCIIOBUSMU dKcnyaTauum. Ounwats
MOZyNb LLETKOW U MbINIECOCOM, a TakKe CyXUM CxaTbiM BO3dyxoM (He Gonee 1 6ap) B
TPYAHOAOCTYMHbLIX MecTax.
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TexHuuyeckoe 06CJ'Iy)KI/IBaHVIe 1 NpOBEPKN

2) BeHTtunaums

He GnokvpoBaTh BEHTUMSILMOHHbIE OTBEPCTHUS LUKaa U KOHTYP OxnaxxaatoLero

BeHTMNsTopa. MNpoBepnTb BEHTUNSATOPBI U Y6eanTbCs B MX UCTIpaBHOM paboTe.

6.3 Mepbl NpeAoCTOPOXHOCTU NPU BbINONTHEHUN NPOBEPOK/OCMO-

TpoB

MpoBepkn/ocMOTPbI BKMHOYAOT B ce6S1 KOMMMEKC MEPONPUATIIA U NpoLeayp,
HanpaBneHHbIX Ha NoaaepXaHue HopmanbHo paboTbl 060pyAOBaHUS U yCTPaHEHWe
HeucnpaBHOCTEN.

Mepen Havyanom paboT No TEXHUHECKOMY OBCINYXUBAHMIO UM OCMOTPY BbINOMHUTL
[OeicTBNSA B CTPOrOM COOTBETCTBUU C MHCTPYKLUMSIMM MO SKCNyaTaumu.

BbINONHATL TEXHUYECKOE 0BCNYXUBaHWUE U NMPOBEPKY MOAYIs Ga30BOro BbINPSMUTENS!
TOJIbKO MOCIIE OTKITYEHNS! MUTAHUS U OCThIBaHUS.

YCTaHOBUTb W NOAKMAOYNTD Moaynb 6a3oBoro BbINpAMUTENA B COOTBETCTBUU C
HauuoHanbHbIMU CTaHO4apTamMu, oTpacrieBbiMn CTaHgapTaMmu 1 MeCTHbIMU NMpasunamm
TEXHUKN Be3onacHocTy.

OcTtaTto4Hoe Hanps>xeHne Bce eLle npucyTcTByroT B LLlKa(by nocne BbIKIMIO4YeHUsA

BXOAHOro BbIKItoyatens. MNepen BbINoNHeHeM pa60T npoBepuUTb N NOATBEPAUTDL
OTCYTCTBME HanpsaXeHna.

[Ins vcnbiTaHuin MCNonb3oBaTh TONBKO NPUOOPbLI, COOTBETCTBYOLLME TPEGOBaHNAM
3MEKTPUYECKOW NPOYHOCTU. YBeanTbCa B HaAEXXHOM 3a3eMneHnn kopnyca npubopa.
Cobntogatb OCTOPOXHOCTb MPU U3MEPEHNAX HA KOMMOHEHTaxX BHyTpy Likada. He
AonyckaTb NPUKOCHOBEHUS LLynammn MynsTUMETpa K APYrux kneMmmMam.

K MOHTaxy, NpoBepKe 1 TEXHN4YECKOMY 06CnyxmBaHM0 Moayns 6a3oBOro BeINpsMUTENS
[JonyckaeTcst TONbKO KBanuuuMpoBaHHbIN nepcoHan.

1) Tpebyemble MHCTPYMEHTbI

[lnsi npoBepkun 1 3ameHbl y3noB 1 AeTanen TpebytoTes cregyowme MHCTPYMEHTbI.

POXXKOBBIV K4 1 TOPLIEBON KoY Ha 6.
POXKOBBIN KITHOY 1AW TOPLEBOW KoY Ha 8.
PoXKOBBIN KoY 1nv TopueBou ko Ha 10.
POXKOBBIN KN4 M1 TOPLEBON KNtoY Ha 12.
[OuHamomeTpuyecKknm Koy

OtBeptka Phillips 1/2

PeKOMeHﬂyeTCﬂ MCNOoNb3oBaTb KOMMNMEKT TOPLEBbIX KIntoyen ¢ ABYMA ONTUHHBbIMU
yanuHuTenamn.

2) Cpok cnyx06bl y3noB u getanen

[ns obecneyeHnst 4ONToro cpoka cry6bl U UCNpaBHOW PaGoThbl MOAYMS PETYNsPHO



TexHu4yeckoe OGCJ‘Iy)KI/IBaHI/Ie 1 NPpOBEPKN

O6CJ'Iy)KVIBaTb QJIEKTPOHHbIE KOMMOHEHTbI BHYTPU MOAYNA B COOTBETCTBUM C X CPOKOM
CJ'Iy)K6bI. CpOK CJ'Iy)K6bI ANEKTPOHHbIX KOMMOHEHTOB 3aBUCUT OT pa6oqel7| cpeabl n yCJ'IOBVIVI
aKcnnyartayun. B cne,u,yrou.l,eﬁ Tabnuue YKa3aHbl MHTepBalsibl 3aMeHbl AJ14 CrpaBKK.

Tabn. 6-1 Cpok cny6bl KOMNOHEHTOB BHYTpU Moay st 6a30BOro BbINpsiMUTENst

KomnoHeHT CTaHaapTHbI CPOK CriyxObl
BeHTUNSTOp NOCTOSIHHOTO TOKa 3-5ner
MeyaTHas nnata 8-10 ner

3) MomMeHTbI 3aTsXKN pe3bboBbIX COeaANHEHNI

Cregytouime MOMEHTbI 3aTSHXKKU NMPUMEHSIOTCS NPU 3aTSXKKe TOKONPOBOASALLMNX COEANHEHWIA
(coeamHeHVa BBOAA NUTaHNS, COEANHEHMS LIMHBI MOCTOSIHHOIO TOKa, COeANHEHUSt MeOHbIX
LLWH), TOKONPOBOASALLNX COEANHEHNI (KNEMMbI 3a3€MITEHUS U KIIEMMbI 3aLLMTHOIO
3a3eMreHns) U 0BbIYHbIX CTanbHbIX Pe3b00BbIX COEANHEHUN.

Tabn. 6-2 MoMeHTbI 3aTsKKV TOKOBEAYLLMX KOMMOHEHTOB

3asemneHne/3alUTHOE 3a3eMneHne/cTanbHble
Mnactuk, WwuHbl (H-m)
BuHt/6onT pe3bboBble coeanHeHns (H-m)
(MponyckaHue paboyero Toka)
(MponyckaHue Toka KOPOTKOro 3amblkaHust)

M2,5 0,8 0,6
M3 1,25 0,8
M4 2,9 18
M5 55 25
M6 9,5 55
M8 20 10,5
M10 45 20

M12 80 45

4) KabernbHble HAKOHEYHVKN 1 Kpenex

PerynﬂpHo npoBepATb Kabenb 1 BUHTOBbLIE KNEMMbI, YTOObI y68,qMTbCﬂ B Ha€XHOM
KpenneHuu, npu HeobxooumocTH, 3aTAHYTb UX. Kabenb NpoOBEPUTb Ha Hann4ne ,Eleq)eKTOB.
I'Ioape)l(,quHble nerann HemeaneHHo 3aMeHUTb.

Q €& dakTuyeckue NHTepBarnbl TEXHUYECKOro 06CMyXMBaHWUSA 3aBUCAT OT YCIOBUI Ha

MecTe MOHTaxa W YCroBWiA aKcnnyaTaLmy 060opyaoBaHus.
MPUMEYAHVE
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6.4 3ameHa y3noB u getaneu

6.4.1 O6wasn nudopmaums

[aHHbIN pa3gen NocssLLeH 3ameHe Yy3noB u aetanen npu TeXHNYEeCKoM Oﬁcﬂy)KVIBaHVIVI

NN npoBepke. OcTanbHble Yy3Iibl U AeTann He nogBeprarnTcAa M3HOCY N NOITOMY He
paccMaTpuBaroTCA B AaHHOM pasgene.

6.4.2 NMpaBuna TexHUKKN 6e3onacHoCcTH

HeobGxoavmble Mepbl NPeLOCTOPOXKHOCTM Nepes BbINOMHEHNEM TEXHUYECKOTO
o6cnyKmMBaHUS M NPOBEPKU/OCMOTpa:

Mogaynb 6a30B0ro BbINpAMUTENs paboTaeT C BbICOKMM HamnpshkeHNeM.

Bce paboTbl, cCBS3aHHbIE C NOAKITIOYEHMEM, HEOBXOAUMO BbINOMNHATL HA 06eCTOYEHHOM
mMopyrne 6a3oBoro BbIMPAMUTENS.

M3-3a npucyTCTBUS KOHAEHCATOPA B LIEMSIX ONAacHOEe HanpsikeHne Bee eLle
NpYCYTCTBYET BHYTPU MOZYIsi Ga30BOro BbINPSIMUTENS B TedeHne 15 MUHYT nocrne
BbIKMtOYeHUst Moaynsi. [oaToMy He OTKpbIBaTb MOAYMb Cpasy, a NoAOKAATb nocne
BbIKMIOYEHUSI IO CHXKEHUS HanpsihxxeHUst o 6e30nacHoro ypoBHs (ocTaTo4yHoe
HanpsixeHue < 36 B).

Tonbko cneumanbHO 06yYeHHbI MePCOHan AOMycKaeTcst K TEXHUYECKOMY
o6cnyxmBaHuio U NpoBepkaM mMoaynsi 6a3oBoro BbiNnpsMUTeNs. B npoTuBHOM criyyae
BO3MOXHO MOMyYEHNE TSHKESbIX TPaBM UM CMePTb, UM 3HAYUTENbHBIA MaTepuanbHbIi
yuepb.

HekoTopble eanHuLbl o6opyaoBaHusi obrnagarT 60MbLION MAacCol UM BbICOKO
pacnonoXXeHHbIM LIEHTPOM TsKecTu. M3-3a nx Macchl kK 0GpaLLeHuto ¢ Takumn
YCTPOWCTBaMM JOMyCKaeTCs TONbKO crneumanibHo oByYeHHbI nepcoHan.
HenpaBunbHbIN NogbLEM UM NepeHocka YCTPOVMCTB MOXKET NPUBECTM K TSXKESbIM
TpaBMam WU CMepTW, UMK 3HAYUTENIbHOMY MaTepuanbHOMYy yLiepoy.

6.4.3 3ameHa ceTtyarToro chunbTpa

1) TlMogrotoBka

O6ecneunTtb cobrnofeHne «naTn npasun 6e3onacHoOCTUY.
OTKMOYNTb LKA OT UCTOYHMKA NUTaHUS (MOMHUTL O BHELUHUX UCTOYHMKAX NUTaHUS).
Y6eanTbCsi B OTCYTCTBUM NOBPEXAEHUI Xarto3n Ha ABepLe Lwkada.

OTKMOYUTE NUTaHNE Lun(acba, YTOObI BEHTUNATOP He BCacbIBan 3arpH3HeHHI:IIZ BO34yX
CHapyxu. ﬂpvl MCcnonb3oBaHUM BHELWHEro NCTOYHUKa NUTaHUA OANna BEeHTUNATopa
NOMHUTE 06 OCTaTOMHOM BpalleHUn BeHTUNATopa, Uin OTKIMKYNTb UCTOYHUK MUTAHUA.

Be3 perynsipHol 3aMeHbl 3arpsi3HEHHOIO CeTYaToro hunsrpa BO3MOXEH OCTAHOB
paboTbl Wkada n3-3a neperpesa.
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2) CHeATMe ceTyaToro umnetpa

Ecnun ans wkada ncnonb3yeTcs KOMMMEKT Bo3ayxoszabopHuka P42, oumctntb
BO37yx03ab0pHUK crieaytoLmm 06pa3om:

War 2 War 3
Puc. 6-1 CHsiTue cetyaToro punstpa

@ OTKprTb nepeanH aseply LwKada n BbIKPYTUTb YeTbIpE BUHTa M4 13 xantosu, kak
nokasaHo Ha wware 1.

@) [MogHSATL XKan3n 1 CHATb, Kak NokasaHo Ha ware 2.

3 CHSITb M OYNCTUTb (MNW 3aMEHUTb) ceTYaTbI UNLTP, Kak Noka3aHo Ha ware 3.

3) MoHTax cetyaToro ounsTpa

BbInonHntb BbllLleyKa3aHHY npouenypy B 06paTHOM nopsaake:

@ BcTaBWTb OUMLLEHHBIN MW HOBBIV CETYATBIN (OUNBTP B Xamno3u.
@ YcTaHOBUTBL Xarno3un Ha MecTo.

(3 3aduKkempoBaTh Xanto3v YeTbipbMsi BUHTaMu M4 ¢ BHyTPeHHel CTOPOHbI NepeaHe
nBepubl Wwkada.

MoBTopUTh BbllLleyKa3aHHble OencTBMA ANnst BCex ceTyaTblX unbTpoBs, Tpe6leLIJ,MX
3aMeHbl.
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6.4.4 3ameHa BEHTUINATOPOB NOCTOAHHOIO TOKa
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Puc. 6-2 3ameHa BEHTUNSATOPOB NMOCTOSIHHOrO TOKa MOAYNS 6a30BOro BbINpSAMUTENS

Mcnonb3ytoTcst BEHTUNSATOPbI MOCTOSIHHOTO TOKa C ABYMSi Habopamu xapakTepucTyK.
3aMeHsATb BEHTUNATOPbI Ha NMOAXOASLLME B COOTBETCTBUM C MOAENbo Moaynsi 6a30Boro
BbINPAMUTENS. 3aMeHa BbIMOSHSETCS CreayoLwmMM o6pasoMm:

® OTKMUYNTL CUCTEMY NPUBOAA OT UCTOYHMKA NMUTaHWS NEPEMEHHOro Toka 1 ybeamTbes,
410 060pynoBaHMe 06ecToYEHO.

@ OTKpbITb ABEpLY LuKada, OTBEPTKON BbIKPYTUTL YeTbIpe BUHTa M4 (C), KOTOpbIMM
KpenuTcs NepenHsist KPbILUKa, U CHSATb KPbILLKY.

® PaccoeiMuHUTb COEAUHEHWSI MEXAY BEHTUNATOPAMU U MOAYNEM NUTaHus (a).
@ BeblkpyTuTb ABa BUHTa M5 (d) 13 BeHTUNsSITOpa 1 13BNeYb BeHTUNsTop (b).

® BblkpyTuTh ABEHaAUATb BUHTOB M4 (e), N0 YeTbipe Ha Kaxablil BEHTUNATOP, Ha
BEHTUNSITOPHOM GI0KE U CHSATb BEHTUMSATOPDI.

® YCTaHOBUTb HOBbIE BEHTUMSATOPbI U BEHTUMSTOPHbIN GOk B Nopsiake, o6paTHoM
npeablayLinMM AeACTBUAM.

@ MopknounTb BEHTUNATOPbLI K MOAYIO MUTaHUA.
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6.4.5 3ameHa Moayns 6a30BoOro BbINPsIMUTENS
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Puc. 6-3 3ameHa moayns 6a30BOro BbINpAMUTENS

1) BbInonHuUTb cnepytoLLme AeUCTBUS MO 3aMeHe Moaynsi 6a3oBOro BbINPAMUTENS:

@® OTKNYNTB CUCTEMY MPUBOAA OT UCTOYHMKA NMUTAHKS NepeMeHHOro Toka 1 yoeamTbes,
4yT0 06opyaoBaHME 06ECTOUEHO.

@ OTkpbITb ABepUy LWkada.

(® OTKMOUYNTL ONTOBOSIOKOHHbIE COEAVHEHNS.

@ OTKMIOYNTD BbIXOAHYHO LUMHY MOCTOSIHHOTO TOKa.

® 3akpenutb Hanpasnsowyto (b) Ans MoHTaxa MoAyns 6a3oBOro BbINPSAMUTENS.

® BbIkpyTUTb KpenexHble BUHTEI M8 (a) cBepxy M CHU3Y (MO ABa C KaX40N CTOPOHbI)
Moayns 6a3oBOro BbINPAMUTENS.

@ W3Bneyb Moaynb 6a30BOro BbIMPSAMUTENS U PA3NOXUTb KPOHLLTEWH Anst
npeaoTBpaLLeHnst ONpoKUabIBaHNS.

BbINOMHUTBL MOHTaX mMoaynsa 6a3oBoro BbINpAMUTENA, BbINOJSTHNB BbllLUEYyKa3aHHYo
nocnefoBaTenbHOCTb AeNCTBUM B 06paTHOM nopsake.
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Mpenucnosue

Q 4 PekomeHayemas BbicoTa OCHOBaHUs Wwkadha coctaenseT < 10 MM, 4Tobbl He

AonyCTUTb Ype3aMepHOro HakroHa HanpaensioLLen.
NPUMEYAHVE

2) CknagpiBaTb U packnagbiBaTb KpOHLIJTeIZH Ana npegorepalleHnsa onpokuabliBaHUA

cnegywowmm 06pa30M:

@ PasfoxuTb KPOHLUTElH, NMOTSIHYB €ro BHU3 B HANpaBneHun CTPESk1, Kak nokasaHo Ha
CreaytoLem pUCyHKe.

Puc. 6-4 PacknagpbliBaHune KpoHLUITEHA AN NpeaoTBpaLleHnsi onpoKuabiIBaHUS
@ HaxumaTb Ha NPYyXUHY KPOHLUTeNHa AN NpedoTBpaLLeHUst ONpoKMabIBaHUS BIEBO,
NoKa KPOHLUTENH He 0ONAET 0 nasa KpoHLTENHa.

(® AkKypaTHO NMOBEPHYTb KPOHLITENH ANs NPefoTBpaLLeHUst OnpokMabIBaHWs B nas, YTobbl
CMNOXUTb €ro.
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Puc. 6-5 CknapaplBaHve KpOHLITENHA Ans NpedoTBpaLLeHsl ONPOKUabIBAHUS
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Mpeancnosue

6.4.6 3ameHa npegoxpaHuTens

3. Ocnabuts 6ontel M10
CBEpXy W CHU3y
npegoxpaHutens
raeyHbIM KITIoHOM.

2. CHSITb KPbILLKY.

MoAHSATH KPbILLKY Ha yron

30° v BbITAWMNTS. |
/ 9

1. BbIKpYTUTb BUHTLI M4,

4. Ypanutb 6ontel M10. §

St

===
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Puc. 6-7 CHsiTue npegoxpanHutens

Sl

[

_
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@® BbIKpYTUTb BUHT M4 Ha KpbILLKE U CHSATb KPBbILLKY, Kak Noka3aHo Ha puc. 6-6;

@ Ocnabutb 6onTbl M10 BBEPXY U BHU3Y NPeOXPaHUTENS raeqHbIM KIOHOM U U3BIeYb

npeaoxpaHuTenb.

® BbikpyTuth 60nTHI M10

Q @ PekomeHayeMasi BbicOTa OCHOBaHWs Lkada coctasnseT < 10 MM, YToObI He
[OMyCTUTb YPE3MEPHOrO HAKMOHA HaNpaBnsioLLEN.

NPUMEYAHVE
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MHcTpyKummn no ocpopmneHuto 3akasa

UHcTpyKuun no opopmreHunto 3akasa

B gaHHoWM rnaee nepeyncneHbl Homepa MoAenen n Homepa Ans 3akasa 6a30BbIx MO,EI,yJ'Iel;l

BbINPAMUTENEN.

Mogens
BbINpAMUTENS Mg:;z);(::'e Ne 3akasa Konunyecteo Mpumevanns
MD880-20M - ...
1. MD880-20M-0718-4 1 Mopynb 6a3oBoro BbinpsMUTENS
Mogynb ynpaeneHust mogyrnem
2. HCU-20 1
0718-4 T2 630800 BLINPAMUTENS
i ) KomnnekTt 6bicTporo MoHTaxa T2
3. T2-quick-kit 1
(nononHuUTenbHas onums)
1. MD880-20M-0982-4 1 Mopynb 6a3oBoro BbINpsMUTENS
Mogynb ynpaenexus Moaynem
2. HCU-20 1
0982-4 T2 6a30B0r0 BLINPSMUTENS!
KomnnekT 6bicTporo MoHTaxa T2
3. T2-quick-kit 1 P
(mononHuTenbHas onums)
1. MD880-20M-0718-4 2 Mopynb 6a30Boro BbINpsMUTENS
2 HCU-20 1 Mogynb ynpaeneHus moaynem
6a30BOro BbINPAMUTENSI
13364 2xT2 3 HPCU0 N Mogyrib napannensHoro
ynpaBneHus
X . KomnnekT 6bicTporo MoHTaxa T2
4. T2-quick-kit 2
(pononHuTenbHas onuus)
1. MD880-20M-0982-4 2 Mogynb 6a30Boro BeINpAMUTENS
2 HCU-20 1 Mogynb ynpaeneHust mogyrnem
6a30B0ro BbINpsAMUTENSst
1826-4 2xT2 Mogynb napannensHoro
3. HPCU-40 1
ynpasneHus
4. T2-quick-kit 2 KomnnekT 6bicTporo MoHTaxa T2
(mononHuTenbHasa onums)
1. MD880-20M-0982-4 3 Mopynb 6a3oBoro BbINpsMUTENS
2 HCU-20 1 Mogynb ynpaenexus moaynem
6a30B0Oro BbINPAMUTENSt
2739-4 3xT2
3. HPCU-40 1 Mogaynb napannensHoro
ynpaBneHus
KomnnekT BbicTporo MoHTaxa T2
4. T2-quick-kit 3 P
(mononHuTenbHas onums)
1. MD880-20M-0982-4 4 Mogynb 6a30Boro BeINpAMUTENS
2 HCU-20 1 Mogynb ynpaeneHus moayrnem
6a30B0ro BbINpsAMUTENst
3651-4 4xT2 Mogyne napannensHoro
3. HPCU-40 1
ynpasneHus
i ) KomnnekTt 6bicTporo MoHTaxa T2
4. T2-quick-kit 4
(nononHuUTenbHas onums)




MHCTpyKUmmn no odpopmreHuto 3akasa

Mopenb
BbINPAMUTENSI Mgg;z);(::le Ne 3akasa Konunyectso Mpumevanus
MD880-20M - ...
1. MD880-20M-0982-4 5 Mopynb 6a3oBoro BbInpsMUTENS
2 HEU-20 1 Mogynb ynpaenexus moaynem
6a30B0ro BbINpPAMUTENSt
4564-4 5xT2
M
3. HPCU-60 1 oaynb napannensHoro
ynpaBneHus
4. T2-quickkit 5 KomnnekT 6bicTporo MoHTaxa T2
(mononHuTenbHas onums)
1. MD880-20M-0982-4 6 Mopynb 6a30Boro BbINpAMUTENS
2 HCU-20 1 Mogynb ynpaeneHus moaynem
6a30Boro BbiNpAMUTENst
5477-4 6xT2 3. HPCU-60 1 Mogaynb napannensHoro
ynpasneHus
. . KomnnekTt 6bicTporo MmoHTaxa T2
4. T2-quick-kit 6
(nononHuTenbHas onums)
1. MD880-20M-0570-7 1 Mopynb 6a3oBoro BbinpsMUTENS
Mogynb ynpaeneHust Mmoayrnem
2. HCU-20 1
0570-7 T2 630800 BLINPAMUTENS
3. T2-quick-kit 1 KomnnekT 6bicTporo MoHTaxa T2
(pononHuTenbHas onums)
1. MD880-20M-0815-7 1 Mopynb 6a3oBoro BbINpsMUTENS
Mopynb ynpaenexus moaynem
2. HCU-20 1
0815-7 T2 6a30BOr0 BLINPSMUTENS!
3. T2-quick-kit 1 KomnnekT GbicTporo MoHTaxa T2
(mononHuTenbHas onums)
1. MD880-20M-0570-7 2 Mogynb 6a30Boro BeInpAMUTENS
Mo, aBnel oaynel
2 HCU-20 1 [ynb yrpaBneHns Moaynem
6a30Boro BbiNpAMUTENSst
1061-7 2xT2 3. HPGU-40 1 Mogynb napannensHoro
ynpasneHus
. . KomnnekTt 6bicTporo MmoHTaxa T2
4. T2-quick-kit 2
(nononHuUTenbHas onums)
1. MD880-20M-0815-7 2 Mopynb 6a3oBoro BbinpsmMUTENs
2 HCU-20 1 Mogynb ynpaeneHust Moayrnem
6a30B0ro BbINpsaMUTEnst
1515-7 2xT2 3. HPCU-40 1 Mogaynb napannensHoro
ynpaBneHus
K 6 T2
4. T2-quick-kit s OMMMeKT BbICTPOro MoHTaxa
(mononHuTenbHasa onums)
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MHcTpyKummn no ocpopmneHuto 3akasa

Mopenb
BbINPAMUTENSI Mgg;i);r::le Ne 3akasa Konunyectso Mpumevanus
MD880-20M - ...
1. MD880-20M-0815-7 3 Mopynb 6a3oBoro BbInpsMUTENS
2 HEU-20 1 Mogynb ynpaenexus moaynem
6a30B0ro BbINpPAMUTENSt
2273-7 3xT2
M
3. HPCU-40 1 oaynb napannensHoro
ynpaBneHus
4. T2-quickkit 3 KomnnekT 6bicTporo MoHTaxa T2
(mononHuTenbHas onums)
1. MD880-20M-0815-7 4 Mopynb 6a30Boro BbINpAMUTENS
2 HCU-20 1 Mogynb ynpaeneHus moaynem
6a30Boro BbiNpAMUTENst
3031-7 4xT2 3. HPGU-40 1 Mogaynb napannensHoro
ynpasneHus
. . KomnnekTt 6bicTporo MmoHTaxa T2
4. T2-quick-kit 4
(nononHuTenbHas onums)
1. MD880-20M-0815-7 5 Mopynb 6a3oBoro BbinpsMUTENS
2 HCU-20 1 Mogynb ynpaeneHust Mmoayrnem
6a30B0ro BbINpsaMUTEnNst
3788-7 5xT2 3. HPCU-60 1 Mogaynb napannensHoro
ynpasneHus
4. T2-quick-kit 5 KomnnekT 6bicTporo MoHTaxa T2
(mononHuTenbHas onums)
1. MD880-20M-0815-7 6 Mopynb 6a30Boro BbINpsMUTENS
2 HCU-20 1 Mogynb ynpaenexns moaynem
6a30BOro BbINPAMUTENSt
4546-7 6xT2 3 HPCU-60 1 Mogyrib napannensHoro
ynpaBneHus
X . KomnnekT 6bicTporo MoHTaxa T2
4. T2-quick-kit 6
(pononHuTenbHas onuus)




JlucT pervctpauum nsmeHeHumn

JlncT perncTpaunm n3ameHeHum

[arta

Bepcus

OnucaHne n3ameHeHun

Maii 2021 r.
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MepBbii BbINYCK.
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